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1.0 EE/CA and RI/FS Support Sampling Plan

The objective of this EE/CA and RI/FS Support Sampling Plan (SSP) is to further determine
the extent of contamination at the Site beyond that defined by previous site investigations.
This plan contains a description of equipment specifications, required analyses, sample types,
and sample locations and frequency. The plan addresses specific hydrologic, hydrogeologic
and air transport methods including, but not limited to, geologic mapping, geophysics, field
screening, drilling and well instaliation, flow determination, and soil, water, sediment, sludge,
and waste sampling to determine the extent of contamination. Data requirements are
identified for specific remedial technologies that may be necessary to evaluate removal and
remediation activities in the EE/CA and the RI/FS.

Solutia is committed to performing the work required by the January 21, 1999 Administrative
Order on Consent and Scope of Work (AOC/SOW) in a responsive, responsible and cost-
effective manner that is consistent with the National Contingency Plan (NCP). Solutia is the
only PRP signatory to the AOC; more than twenty other PRPs declined to participate in the
investigation of Dead Creek and evaluation of short-term removal actions for acute threats to
the community and the environment and long-term remedies for chronic threats to the

community and the environment.

The Sauget Area 1 Support Sampling Plan Engineering Evaluation/Cost Analysis for Sail,
Surface Water, Sediment and Air and Remedial Investigation/Feasibility Study for
Groundwater sets forth the steps Solutia plans to undertake in performing the work required by
the AOC SOW. This is a complicated project because of the age of the sites, the varied

nature of the contaminants and the number of sites requiring investigation.

Six source areas exist in the head waters of Dead Creek: Site G, Site H, Site |, Site L, Site M
and Site N. The AOC SOW requires collection of waste, groundwater and air samples at all
six of these fill areas. Wastes in these sources, which have an estimated total area of greater
than 30 acres, came from a wide variety of municipal and industrial sources. Current Agency

estimates indicate that these sites have a total volume in excess of 400,000 cubic yards. Site
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G is a fill area stabilized by USEPA in an emergency response that solidified organic wastes,
placed a temporary soil cover over the site and controlied site access by installation of a fence.
Recent inspection indicates the site is still stable. Site H is a grass field at the intersection of
two major roads, Queeny Avenue and Falling Springs Road. It is across the street from the
Cahokia Village Hall. Recent inspection indicates the site is stable with a vegetative cover and
no wastes exposed at the surface. Cinders are present at the surface in some areas of the
site. Commercial buildings and a self-storage facility are located on the site. Site | is stable
since it underlies a large, fenced, controlled-access, gravel-covered truck parking lot, the

Sauget Village Hall and paved parking lots.

Site L, which is covered with cinders, is located in a vegetated field and appears stable. Site M
is a water-filled borrow pit hydraulically connected to Dead Creek. Its banks are well vegetated
and there is no evidence of current erosion and/or transport of sediments to Dead Creek. For
these reasons the site is considered stable. Site N is located at the rear of a former
construction compahy site that is now occupied by what appears to be a sign company. The
stability of Site N could not be assessed because it was not visible from publicly accessible
areas. Evidence of site clearing across the entire parcel was readily discernible from Fallling

Springs Road. This site reportedly contains construction rubble.

Dead Creek was divided by IEPA into six segments during past investigations: Creek
Segments A, B, C, D, E and F. One segment, Creek Segment A, was remediated in 1990 and
1991 by Cerro Copper under an IEPA-approved plan and needs no further characterization.
The AOC SOW requires collection of soil, sediment, surface water, sediment and ecological

samples in Creek Segments B, C, D, Eand F.

All five media (soil, groundwater, surface water, sediment and air) are being investigated at the
six source areas and soil, groundwater, sediment and surface water are being investigated in
the Dead Creek watershed. Analytical parameters include VOCs, SVOCs, Metals, Mercury,
Cyanide, PCBs, Pesticides, Herbicides and Dioxin. The human health risk assessment will
evaluate exposure of indoor industrial workers, construction/utility workers, residents,
recreational teenagers and recreational fishers to soil, groundwater, surface water, sediments
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and air. The ecological risk assessment will evaluate benthic community structure and the
impact of surface water, sediments, benthic organisms, vegetation, crawfish and fish on six
assessment endpoint organisms: 1) large mouth bass, 2) mallard duck, 3) great blue heron, 4)
bald eagle, 5) muskrat and 6) river otter.

This Support Sampling Plan presents a comprehensive investigation of the extent of migration
of site-related constituents away from six source areas via the soil, groundwater, surface
water, sediment and air pathways in a large study area more than three miles long. It includes
a comprehensive evaluation of human health and ecological risks associated with migration of
site-related constituents. Solutia intends to perform the work in accordance with the AOC and
the NCP.

The Support Sampling Plan is submitted in accordance with the requirements of the AOC and
SOW; the March 19, 1999 USEPA comments on the February 22, 1999 Draft Support
Sampling Plan; the March 25, 1999 telephone conference call between Solutia and USEPA,
USACE, Weston and IEPA regarding the Agency’s March 19, 1999 comments; the March 26,
1999 telephone conference call between Solutia and USEPA, USACE and IEPA on the
Agency’s March 19, 1999 comments and the May 29, 1999 USEPA, USACE and Weston
comments on the April 9, 1999 Support Sampling Plan.

Solutia responded positively to all comments made by USEPA, USACE, Weston and IEPA in
March 1999 and incorporated these responses into the Support Sampling Plan with two
exceptions: 1) a description of ownership and 2) collection of groundwater samples west of
Route 3. Ownership records for a three mile long study area with hundreds of property owners
are too voluminous to include in this document. Solutia proposes that these documents be
maintained separately from the Support Sampling Plan. Furthermore, the Agency and the
IEPA have a recent study by Ecology and Environment that sets forth ownership of the
properties.

Extensive groundwater characterization data will be collected east of Route 3 as part of the

SSP. Before collecting groundwater samples west of Route 3, where there are a number of
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other sources (this area is part of Sauget Area 2 and contains sites that are likely source areas
themselves, e.g. the former Midwest Rubber facility, the old Darling Fertilizer facility and the
Clayton Chemical facility), Solutia is proposing to evaluate the data from the currently planned
SSP groundwater data collection effort to determine if site-related constituents have migrated
as far as Route 3 before a decision is made as to whether or not groundwater sampling west
of Route 3 is necessary as a Sauget Area 1 study activity. If such sampling is necessary,
Solutia is prepared to propose an appropriate supplement to this SSP to conduct such

sampling.

Solutia reviewed all of the May 29, 1999 USEPA, USACE and Weston comments and most of
them were included in the June 25, 1999 Support Sampling Plan.

The Support Sampling Plan consists of the following documents:

Volume 1A Support Sampling Plan

Volume 1B Human Health Risk Assessment Work Plan
Volume 1C Ecological Risk Assessment Work Plan
Volume 1D EE/CA Report Work Plan

Volume 1E RI/FS Report Work Plan

Volume 2A Soil, Groundwater, Surface Water and Air Field Sampling Plan
Volume 2B Soil, Groundwater, Surface Water and Air Quality Assurance Project Plan
Volume 2C Soil, Groundwater, Surface Water and Air Health and Safety Plan

Volume 3A Ecological Sampling QAPP/FSP
Volume 3B Ecological Sampling Health and Safety Plan

Volume 4 Data Validation Plan

Specific requirements of the January 21, 1999 AOC SOW are addressed in the corresponding
sections of the Support Sampling Plan as outlined below:

AQOC SOW Work Element Support Sampling Plan Volume
Task 1 EE/CA and RI/FS Support Sampling Plan Volume 1A, Section 1.0
Site Background Volume 1A, Section 2.0
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Task 2

Task 3
Task 4

Task 5

Description
Waste Characterization
Hydrogeologic Investigation

Soils and Sediment investigation

Surface Water Investigation
Air Investigation
Ecological Investigation
Pilot Tests
Sampling Procedures
Health and Safety Plan
Schedule

EE/CA and RI/FS Support Sampling

Waste Characterization
Hydrogeologic Investigation

Soils and Sediment Investigation

Surface Water Investigation
Air Investigation
Ecological Investigation
Pilot Tests

Data Report

EE/CA Report for Soil, Sediment,

Sediment and Air (including a streamlined

human health risk assessment and an

ecological risk assessment
RI/FS Report (Groundwater)
RI Report

Risk Assessment for Groundwater
Establish Remedial Action Goals

Feasibility Study

Volume 1A, Section 3.0
Volume 1A, Section 3.1
Volume 1A, Section 3.2
Volume 1A, Sections 3.3 and 3.4
Volume 1A, Section 3.5
Volume 1A, Section 3.6
Volume 1A, Section 3.8
Volume 1A, Section 3.9
Volumes 2A, 2B and 3A
Volumes 2C and 3B
Volume 1A, Section 16.0

Volume 1A, Section 5.0

Volume 1A, Section 6.0

Volume 1A, Sections 7.0 and 8.0
Volume 1A, Section 9.0

Volume 1A, Section 10.0
Volume 1A, Section 11.0
Volume 1A, Section 12.0
Volume 1A, Section 13.0
Volumes 1B, 1C and 1D

Volumes 1B, 1C and 1E
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2.0 Site Background

Sauget Area 1 is located in the Villages of Sauget and Cahokia, St. Clair County, lllinois. The
study area is centered on Dead Creek, an intermittent stream that is approximately 17,000 feet
long, and its floodplain. Three closed municipal/industrial landfills (Sites G, H and |), one
backfilled wastewater impoundment (Site L), one flooded borrow pit (Site M) and one backfilled

borrow pit (Site N) are present in the study area which also includes six creek segments:

Creek Segment A Alton & Southern Railroad to Queeny Avenue
Creek Segment B Queeny Avenue to Judith Lane

Creek Segment C  Judith Lane to Cahokia Street

Creek Segment D  Cahokia Street to Jerome Lane

Creek Segment E  Jerome Lane to Route 157

Creek Segment F Route 157 to Old Prairie du Pont Creek

These sites and creek segments are shown on Figure 1.

2.1 Land Use

During recent years land use has been consistent in the area surrounding Dead Creek. In a
1988 report prepared for IEPA (Expanded Site Investigation, Dead Creek Project Sites at
Cahokia/Sauget, lllinois), Ecology and Environment indicated that “A wide variety of land
utilization is present [in the study area). The primary land use in the town [village] of Sauget is
industrial, with over 50% of the land used for this purpose. Small residential, commercial, and
agricultural properties are also interspersed throughout the town [village]. Significant land use

features, in relation to individual project sites will be discussed below.

Land surrounding the Area 1 project sites is used for several purposes. A small residential
area is located immediately east of Sites H and |, across Falling Springs Road. The nearest
residence is approximately 200 feet from these sites. The Sauget Village Hall is also located
on top of, or adjacent to, Site | .... South of Sites G and L are two small cultivated fields which
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are used for soybean production. These fields separate the sites from a residential area in the
northern portion of Cahokia. Several small commercial properties are also found in the
immediate vicinity of the Area 1 sites.” These land use pattemns are typical of Dead Creek
east of its intersection with Route 3 (Mississippi Avenue). Immediately south of Route 3 there
is a residential area. After this developed area, Dead Creek runs through undeveloped area

until it reaches the lift station at Old Prairie du Pont Creek.

2.2 Climate

Geraghty and Miiler, in a report prepared for Monsanto (Site Investigation for Dead Creek
Segment B and Sites L and M, Sauget-Cahokia, lilinois, 1992), indicates that “The climate of
the site(s) is continental with hot, humid summers and mild winters. Periods of extreme cold
are short. The average annual rainfall in the area for the period from 1903 to 1983 was 35.4
inches, however, precipitation increased to 39.5 inches per year during the period between
1963 and 1988. The average annual temperature is 56°F; the highest average monthly
temperature (79 °F) occurs in July and the lowest average monthly temperature (32 °F) occurs

in January.”

2.3 Hydrology

According to Ecology and Environment (1988) “the project area lies in the floodplain, or valley
bottom, of the Mississippi River in an area known as the American Bottoms. For the most part
the topography consists, of nearly flat bottom land, although many irregularities exist locally
across the site areas.... Generally, the land surface in undisturbed areas slopes from north to
south, and from the east toward the river. This trend is not followed in the immediate vicinity of
[Sauget Area 1]. Elevations of Area 1 sites range from 410 to 400 feet above mean sea level
(MSL) ... Little topographic relief is exhibited across individual sites, with the exception of Sites
G..
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Surface drainage in the project area is typically toward ... Dead Creek. However, significant
site-specific drainage patterns are present. A brief description of surface drainage for

individual sites is given below.

Site G - Drainage at Site G is generally east toward CS-B. A large depression exists in the
south-central portion of the site. Surface runoff flows toward the depression [Note: As a result
of an emergency response action by USEPA in 1995, Site G is capped and surface water flow

is directed radially away from the site].

Site H - Drainage at Site H is typically to the west toward CS-B. Several small depressions
capable of retaining rainwater, are scattered across the site. Precipitation in these areas

infiltrates the ground surface rather than draining from the site.

Site J - Drainage is generally to the west toward the two holding ponds which make up CS-A
[Note: Creek Segment A was closed under an |IEPA approved plan in 1990/91. Impacted
sediments were removed and transported off-site for disposal, an HDPE membrane vapor
barrier was installed, a storm water retention basin was constructed and the site was backfilled
to create a controlled-access truck parking lot. Water that used to be impounded in CS-A now
drains to the new storm water retention basin]. CS-A also receives surface and roof drainage
from the entire Cerro plant area located west of CS-A. This drainage flows through a series of
storm sewers and effluent pipes. A large depression exists in the northemn portion of Site |
[Note: This depression no longer exists]. Precipitation in this area flows toward the

depression.

Site L - Site L is a former subsurface impoundment which has subsequently been covered with
highly permeable material (cinders). Runoff from the surface, although inhibited by the

permeable nature of the cinders, flows toward CS-B.

Site M - Site M receives surface runoff from a small residential area located east and south of
the site. Water in Site M eventually drains into CS-B through a cut-through located in the
southwest corner of the site.
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Site N - Because the excavation which constitutes Site N [is] only partially filled, it receives
runoff from the surrounding area. The creek bank in this area is approximately ten feet higher

than the lowest point in the excavation.

Dead Creek - Dead Creek serves as a surface water conduit for much of the Sauget and
Cahokia area. The creek runs south and southwest through these towns [villages] to an outlet
point in the [O]ld Prairie Du Pont [sic] Creek floodway, located south of Cahokia. The floodway
in tum discharges to the Cahokia Chute of the Mississippi River. ... Creek Segment A is
isolated from the remainder of Dead Creek because the culvert under Queeny Avenue has
been blocked with concrete. CS-A drains to an interceptor at the north end of the Cerro
property. Water from this interceptor is carried to the Sauget Waste Water Treatment Plant.
The culvert is partially blocked at the south end of CS-B, and flow from this Segment to the
remainder of the creek is restricted. Although the degree of this restriction has not been

determined, it is known that water does not usually flow through this culvert.”

2.4 Geology

Geraghty and Miller (1992) described site geology as follows “The site(s) is situated on the
floodplain of the Mississippi River. The floodplain is locally named the American Bottoms and
contains unconsolidated valley fill deposits composed of recent aliuvium (Cahokia Alluvium),
which overlies glacial material (Henry Formation). Published information indicates that these
unconsolidated deposits are underlain by bedrock of Pennsylvanian and Mississippian age

consisting of limestone and dolomite with lesser amounts of sandstone and shale.

The Cahokia Alluvium (recent deposits) consists of unconsolidated, poorly sorted, fine-grained
materials with some local sand and clay lenses. These recent alluvium deposits
unconformably overlie the Henry Formation which is Wisconsinian glacial outwash in the form
of valley train deposits. The Henry Formation is about 100 feet thick. These valley-train
materials are generally medium to course sand and gravel and increase in grain size with
depth.”
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2.5 Water Resources

2.5.1 Domestic Water Supply

Ecology and Environment (1988) conducted an evaluation of groundwater and surface water

resources and the results of this evaluation are summarized below.

“The primary source of drinking water for area residents is an intake in the Mississippi River.
This intake is located at river mile 181, approximately 3 miles north of the DCP [Dead Creek
Project] study area. The drinking water intake is owned and operated by the lilinois American
Water Company (IAWC) of East St. Louis, and it serves the majority of residences in the DCP
area. |IAWC supplies water to ... Sauget .... The Commonfields of Cahokia Public Water
District purchases water from IAWC and distributes it to portions of Cahokia and Centerville
Township. The Cahokia Water Department also purchases water from IAWC and distributes it
to small residential areas in the west and southwest portions of Cahokia.

A review of IDPH and ISGS files indicated that at least 50 area residences [within a 3 mile
radius of the site] have wells which are used for drinking water or irrigation purposes. These
wells are located in Cahokia (23) ....The nearest private wells to any of the DCP sites are
located on Judith Lane, immediately south of the Area 1 sites. Based on interviews with these
well owners, only one of the five wells located in this area is used occasionally as a source of

drinking water and the other four are never used for this purpose.
In summary, although the majority of residences in the general project area are serviced by
public water supply systems, well over 50 homes [within a 3 mile radius of the site] utilize

private well supplies for drinking water or irrigation purposes.”

2.5.2 Industrial Water Supply

-10 -
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Ecology and Environment (1988) also described industrial water usage. ‘“Industrial
groundwater usage has been very extensive in the past. Peak use occurred in 1962 when
groundwater pumpage exceeded 35 million gallons per day (mgd). Relatively few industries
utilize well-supplied groundwater for process or cooling water. Total groundwater pumpage
from industrial sources in the project area [3 mile radius] is estimated to be less than 0.5 mgd.”
[Note: Groundwater usage is probably even lower today given the decline in the region’s

industrial base.]

2.5.3 Downstream Surface Water intakes

Ecology and Evironment (1988) indicated that “the nearest downstream surface [water] intake
on the lllinois side of the Mississippi River is located at river mile 110, approximately 64 miles
south of the project area. This intake supplies drinking water to residents in the Town of
Chester and surrounding areas in Randolf County, lllinois. The nearest potentially impacted
public water supply on the Missouri side of the river is located at river mile 149, approximately
28 miles south of the DCP area. The Village of Crystal City, Missouri (pop. 4,000) located 28
miles south of the DCP area, utilizes a Ranney well adjacent to the Mississippi River as a
source for drinking water. Although this is not actually a surface water intake, it is assumed
that the well draws water from the river due to its construction and location adjacent to the

river.”

2.5.4 Agricuitural Water Supply

Ecology and Evironment (1988) reported that “Although agricultural land is found throughout
the immediate project area, this land is apparently not irrigated. The nearest irrigated land,
other than residential lawns and gardens, is located in the Schmids Lake-East Carondelet area

[south of Old Prairie du Pont Creek which is the end of Sauget Area 1].”

2.6 Existing Fill Area Information

-11-
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USEPA, IEPA, Monsanto/Solutia and Cerro Copper have collected a considerable amount of
information on soil, groundwater, surface water and sediment in Sauget Area 1. Information
included in the January 21, 1999 AOC is given verbatim below. The location of Sites G, H, |,
L, M and N and Creek Segments B, C, D, E and F are shown on Figure 1.

261 SITEG

“Located south of Queeny Avenue, east of (and possibly under) the Wiese Engineering facility,
and north of a cultivated field in the Village of Sauget. CS-B of Dead Creek is located along
the eastem boundary of the Site. This site is approximately 5 acres in size and it was operated
and served as a disposal area from approximately 1952 to the late 1980’s. The Site was
fenced in 1988 pursuant to a U.S. EPA removal action under CERCLA which was funded by
potentially responsible parties, including Monsanto. On information and belief, wastes located
on the surface and/or in the subsurface of Site G have spontaneously combusted and/or
burned for long periods of time on several occasions. U.S. EPA conducted a second CERCLA
removal action at Site G in 1985. This removal action involved the excavation of PCB,
organics, metals, and dioxin contaminated soils on and surrounding Site G, solidification of
open oil pits on the Site, and covering part of the Site (including the excavated contaminated
soils) with a clean soil cap approximately 18 to 24-inches thick. Site G is enciosed by a fence

and is not currently being used. The property is vegetated.

Site G operated as a landfill from approximately 1952 to 1966. The site was subject to
intermittent dumping thereafter until 1988, when the Site was fenced. There is an estimated
60,000 cubic yards of wastes within Site G, including oil pits, drums containing wastes, paper
wastes, documents and lab equipment. Soil samples collected from Site G revealed elevated
levels of VOCs such as chloroform (11,628 ppb), benzene (45,349 ppb), tetrachloroethene
(58,571 ppb), chlorobenzene (538,462 ppb), and total xylenes (41,538 ppb). Soil samples also
revealed elevated levels of SVOCs such as phenol (177,800 ppb), naphthalene (5,428,571
ppb), 2,4,6-trichlorophenol (49,530 ppb), and pentachlorophenol (4,769,231 ppb). Elevated
levels of the pesticide 4,4-DDE were detected up to 135,385 ppb. Elevated levels of PCBs
were detected at levels as high as 174,419 ppb (Aroclor 1248) and 5,300,000 ppb (Aroclor

-12-
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1260). Dioxin levels in soils at Site G were detected at levels as high as 44,974 ppb. Metals
were detected at elevated concentrations such as arsenic (123 ppm), barium (45,949 ppm),
copper (2,215 ppm), lead (3,123 ppm), mercury (34.3 ppm), nickel (399 ppm), and zinc (4,257
ppm). Samples collected from wastes which appeared to be a pure solid product material on
Site G revealed PCB levels as high as 3,000,000 ppb and dioxin levels in excess of 50,661

ppb.

Groundwater samples collected from beneath Site G revealed elevated levels of VOCs such
as trans-1,2-dichloroethene (200 ppb), 1,2-dichloroethane (480 ppb), trichloroethene (800
ppb), benzene (4,100 ppb), tetrachioroethene (420 ppb), toluene (7,300 ppb), and ethyl
benzene (840 ppb). Elevated levels of SVOCs were detected such as 1,2 4-trichlorobenzene
(1,900 ppb), naphthalene (21,000 ppb), 4-chloroaniline (15,000 ppb), and 2,4,6-trichlorophenol
(350 ppb). An elevated concentration of PCBs was detected at 890 ppb (Aroclor 1260).
Elevated metals in groundwater beneath Site G included arsenic (179 ppb), mercury (2.1 ppb),
nickel (349 ppb), zinc (1,910 ppb) and cyanide (350 ppb).”

2.6.2 SITEH

“Located south of Queeny Avenue, west of Falling Springs Road and west of the Metro
Construction Company property in the Village of Sauget, it occupies approximately 5 to 7 acres
of land. The southern boundary of Site H is not known with certainty but it is estimated that the
fill area extends approximately 1,250 feet south of Queeny Avenue. Site H is connected to Site
I under Queeny Avenue and together they were known to be part of the Sauget-Monsanto
Landfill [Note: Sauget used to be known as Monsanto until the name of the village was
changed] which operated from approximately 1931 to 1957. Site H is not currently being used
and the property is graded and grass-covered with some areas of exposed slag.

Due to the physical connection to Site I, waste disposal at Site H was similar to that at Site |.
Chemical wastes were disposed of here from approximately 1931 to 1957. Wastes included
drums of solvents, other organics and inorganics, including PCBs, para-nitro-aniline, chlorine,
phosphorous pentasulfide, and hydrofluosilic acid. Municipal wastes were also reportedly

-13-
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disposed of at Site H. The estimated volume of wastes in Site H is 110,000 cubic yards. There
is no containment beneath Site H. Soil samples collected at Site H revealed elevated levels of
VOCs such as benzene (61,290 ppb), tetrachloroethene (5,645 ppb), toluene (76,450 ppb),
chlorobenzene (451,613 ppb), ethyl benzene (12,788 ppb), and total xylenes (23,630 ppb).
Elevated levels of SVOCs were also found in soil samples such as 1,4-dichiocrobenzene
(30,645,161 ppb), 1,2 dichlorobenzene (19,354,839 ppb), 1,2,4-trichlorobenzene (7,580,645
ppb), 4-nitroaniline (1,834,000 ppb), phenanthrene (2,114,000 ppb), and fluoranthene
(1,330,000 ppb). Soil samples also revealed elevated levels of PCBs such as Aroclor 1260
(18,000,000 ppb), and pesticides 4,4DDE (780 ppb), 4,4-DDD (431 ppb), and 4,4-DDT (923
ppb). Elevated levels of metals were found such as arsenic (388 ppm), cadmium (294 ppm),
copper (2,444 ppm), lead (4,500 ppm), manganese (36,543 ppm), mercury (3.9 ppm), nickel
(15,097 ppm), silver (44 ppm), and zinc (39,516 ppm).

Groundwater samples collected from beneath Site H revealed elevated levels of VOCs such as
chloroform (3,000 ppb), benzene (4,300 ppb), and toluene (7,300 ppb). Elevated levels of
SVOCs were detected in groundwater such as phenol (950 ppb) and pentachlorophenol (650
ppb). An elevated level of PCBs (Aroclor 1260 at 52 ppb) was also detected in groundwater at
Site H. Elevated levels of metals were also detected in groundwater such as arsenic (8,490
ppb), copper (2,410 ppb), nickel (17,200 ppb) and cyanide (480 ppb).”

263 SITEI

“Located north of Queeny Avenue, west of Falling Springs Road and south of the Alton &
Southern Railroad in the Village of Sauget it occupies approximately 19 acres of land.
Segment CS-A of Dead Creek borders Site |1 on the Site's western side. The site is currently
graded and covered with crushed stone and used for equipment and truck parking. Site | was
originally used as a sand and gravel pit which received industrial and municipal wastes. Site |
is connected to Site H (see below) under Queeny Avenue and together they were known to be
part of the "Sauget-Monsanto Landfill." The landfill operated from approximately 1931 to 1957.
On information and belief, wastes from Site | leached and/or were released into CS-A and

available downstream creek segments until CS-A was remediated in 1990. [Note: The culvert

-14 -



Sauget Area 1 EE/CA and RI/FS
Support Sampling Plan
June 25, 1999

between Creek Segment A and Creek Segment B was blocked in the 1970s.] On information
and belief, Site | served as a disposal area for contaminated sediments from historic dredgings

of Dead Creek Segment A.

On information and belief, this site accepted chemical wastes from approximately 1931 to the
late 1950's. Municipal wastes were also disposed of in Site |. Site | contains approximately
250,000 cubic yards of contaminated wastes and fill material. No subsurface containment is in
place beneath Site |. Soil samples collected from Site | have revealed elevated levels of
volatile organic compounds (VOCs) such as 1,1,1-trichloroethane (1,692 ppb), trichloroethene
(3,810 ppb), benzene (24,130 ppb), tetrachloroethene (5,265 ppb), toluene (77,910 ppb),
chlorobenzene (126,900 ppb), ethyl benzene (15,070 ppb), and total xylenes (19,180 ppb).
Soil samples also revealed elevated levels of semi-volatile organic compounds (SVOCs) such
as 1,3-dichlorobenzene (70,140 ppb), 1,4 dichlorobenzene (1,837,000 ppb),
1,2-dichlorobenzene (324,000 ppb), naphthalene (514,500 ppb), and hexachlorobenzene
(1,270,000 ppb). Soil samples also revealed elevated levels of polychlorinated biphenyls
(PCBs), such as Aroclor 1260 (342,900 ppb), and the pesticides 4,4-DDD (29,694 ppb),
4,4-DDT (4,305 ppb) and toxaphene (492,800 ppb). Elevated levels of metals were also found
in soils, such as beryllium (1,530 ppm), copper (630 ppm), lead (23,333 ppm), zinc (6,329
ppm) and cyanide (3,183 ppm).

Groundwater samples collected from beneath Site | have revealed elevated levels of VOCs
such as vinyl chloride (790 ppb), trichloroethene (279 ppb), benzene (1,400 ppb),
tetrachloroethene (470 ppb), toluene (740 ppb), and chlorobenzene (3,100 ppb). Elevated
levels of SVOCs were also detected in groundwater, such as phenol (1,800 ppb),
bis-(2-chloroethoxy)methane (2,900 ppb), 1, 2, 4-trichlorobenzene (2,700 ppb), 4-chloroaniline
(9,600 ppb), and pentachlorophenol (2,400 ppb).”

264 SITEL

“Located immediately east of Dead Creek CS-B and south of the Metro Construction Company
property in the Village of Sauget. Site L is the former location of two surface impoundments
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used from approximately 1971 to 1981 for the disposal of wash water from truck cleaning
operations. This site is now covered by black cinders and is used for equipment storage. On

information and belief, Site L. wastes have migrated into Site M (see below).

This site was originally used as a disposal impoundment from approximately 1971 to 1981.
The volume of contaminated fill material in Site L is not known, however, the area of the
impoundment is estimated to be 7,600 square feet. There is no known containment of wastes
beneath Site L. Soil samples collected at Site L revealed elevated levels of VOCs such as
chloroform (20,253 ppb), benzene (4,177 ppb), and toluene (26,582 ppb). Elevated levels of
SVOCs were also detected such as 2-chlorophenol (2,152 ppb), pentachlorophenol (58,228
ppb), and di-n-butyl phthalate (2,784 ppb). Total PCBs were found at a level of 500 ppm in
soils. Elevated levels of metals were detected such as antimony (32 ppm), arsenic (172 ppm),
and nickel (2,392 ppm).

Groundwater samples collected from beneath Site L revealed elevated levels of VOCs such as
chloroform (730 ppb) and benzene (150 ppb). SVOCs were also detected in groundwater such
as phenol (150 ppb), 2-chlorophenol (130 ppb)., 4-methyl phenol (75 ppb), 2-nitrophenol (41
ppb), and 4-chloroaniline (60 ppb). Elevated ievels of metals in groundwater included arsenic
(14,000 ppb), cadmium (32 ppb) and zinc (2,210 ppb).”

265 SITEM

“Located along the eastern side of Dead Creek CS-B (south of Site L) at the western end of
Walnut Street in the Village of Cahokia. Site M was originally used as a sand borrow pit
(dimensions = 220 feet by 320 feet) in the mid to late 1940's. The pit is hydrologically
connected to Dead Creek through an eight-foot opening at the southwest portion of the pit. On
information and belief, wastes from CS-B have in the past and potentially continue to migrate
into Site M via this connection. The site is currently fenced.

Site M was originally constructed as a sand borrow pit in the mid to late 1940's. This pit is
approximately 59,200 square feet in size and previous investigations indicate that
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approximately 3,600 cubic yards of contaminated sediments are contained within the pit. It is
estimated that the pit is approximately 14 feet deep and it is probable that there is a hydraulic
connection between this pit water and the underlying groundwater. Surface water samples
collected from Site M revealed elevated levels of VOCs such as chioroform (27 ppb), toluene
(19 ppb) and chlorobenzene (33 ppb). SVOCs detected in surface water included phenol (28
ppb), 2-chlorophenol (14 ppb), 2,4-dimethyl phenol (13 ppb), 2,4-dichlorophenol (150 ppb),
and pentachlorophenol (120 ppb). Pesticides detected in surface water include dieldrin (0.18
ppb), endosulfan Il (.06 ppb), 4,4-DDT (0.24 ppb), 2,4-D (47 ppb) and 2,4,5-TP (Silvex) (3.4
ppb). PCBs were ailso detected in surface water at a maximum level of 0.0044 ppb

Sediment samples collected from Site M revealed elevated levels of VOCs such as 2-butanone
(14,000 ppb), chlorobenzene (10 ppb) and ethyl benzene (0.82 ppb). SVOCs detected in
sediments included 1,4-dichlorobenzene (40 ppm), 1,2-dichlorobenzene (26 ppm),
1,2,4-trichlorobenzene (14 ppm), pyrene (27 ppm), fluoranthene (21 ppm), chrysene (12 ppm),
and benzo(b)fluoranthene (15 ppm). Total PCB levels were detected as high as 1,100 ppm.
Elevated levels of metals were also detected in sediments at Site M, including antimony (41.2
ppm), barium (9,060 ppm), cadmium (47.2 ppm), copper (21,000 ppm), nickel (2,490 ppm),
silver (26 ppm), zinc (31,600 ppm), lead (1,910 ppm), arsenic (94 ppm) and cyanide (1.3

ppm).”

2.6.6 SITEN

“Located aiong the eastern side of Dead Creek CS-C, south of Judith Lane and north of
Cahokia Street in the Village of Cahokia. This Site encompasses approximately 4 to 5 acres of
previously excavated land used to dispose of concrete rubble and demolition debris. The
excavation began in the 1940's and the site is currently inactive and fenced.

Initially developed as a borrow pit in the 1940's, this Site has been filled with concrete rubble,
scrap wood and other demolition debris. The depth of the fill may be as much as 30 feet and it
occupies approximately 4 to 5 acres of land. Soil samples collected from Site N revealed the
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presence of SVOCs such as phenanthrene (434 ppb), fluoranthene (684 ppb), and pyrene
(553 ppb). An elevated level of mercury (9 ppm) was also detected in soil at Site N.”

2.7 Existing Dead Creek Information

According to the AOC,

“Dead Creek stretches from the Alton & Southern Railroad at its northem end and flows south
through Sauget and Cahokia for approximately 3.5 miles before emptying into the Old Prairie
du Pont Creek, which flows approximately 2,000 feet west into a branch of the Mississippi
River known as the Cahokia Chute. For many years, Dead Creek has been a repository for
local area wastes. On December 21, 1928, an easement agreement between local property
owners and representatives of local business, municipal and property interests was executed
to "improve the drainage in that District (Dead Creek) by improving Dead Creek so as to make
it suitable for the disposai of wastewater, industrial waste, seepage and storm water.”
Thereafter, Dead Creek systematically received direct and indirect discharges from local

businesses and from the Village for many years to come.

Creek Segment CS-A is the northernmost segment of the creek. It is approximately 1,800 feet
long and 100 feet wide, running from the Alton & Southemn Railroad to Queeny Avenue. This
segment of the creek originally consisted of two holding ponds which were periodically
dredged. For several years, CS-A and available downstream segments (e.g., ones that were
not blocked off) received direct wastewater discharges from industrial sources and served as a
surcharge basin for the Village of Sauget (formerly the Village of Monsanto) municipal sewer
coliection system. When the system became backed up or overflowed, untreated wastes from
industrial users of the sewer system were discharged directly into CS-A. On several
occaisions, CS-A was dredged and contaminated sediments were disposed of onto adjacent
Site I. IN 1968, the Queeny Avenue culvert, which allowed creek water to pass from CS-A to
CS-B, was permanently blocked by the Village of Sauget.
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Remediation work was conducted by Cerro Copper in CS-A in 1990. Approximately 27,500
tons of contaminated sediments were removed to RCRA and TSCA permitted facilities. CS-A

is now filled and covered with crushed gravel. Land use surrounding CS-A is industrial.

Creek Segment CS-B extends for approximately 1,800 feet from Queeny Avenue to Judith
Lane. Sites G, L and M border this creek segment. Land use surrounding CS-B is primarily
commercial with a small residential area near the southern end of this segment. Agricultural
land lies to the west of the creek and south of Site G. In 1965, the Judith Lane culvert, which
allowed creek water to pass from CS-B to CS-C, was blocked. CS-B is hydrologically

connected to Site M by a manmade ditch (see above).

Creek Segment CS-C extends for approximately 1,300 feet from Judith Lane south to Cahokia
Street. Site N borders this creek segment. Land use is primarily residential along both sides
of CS-C.

Creek Segment CS-D extends for approximately 1,100 feet from Cahokia Street to Jerome

Land. Land use is primarily residential along both sides of CS-D.

Creek Segment CS-E extends approximately 4,300 feet from Jerome Lane to the intersection
of lllinois Route 3 and Route 157. Land use surrounding CS-E is predominantly commercial
with some mixed residential use. Dead Creek temporarily passes through corrugated pipe at
the southem end of CS-E.

Creek Segment CS-F is approximately 6,500 feet long and extends from Route 157 to the Old
Prairie du Pont Creek. CS-F is the widest segment of Dead Creek and a large wetland area
extends several hundred feet out from both sides of the creek.

Information on the types of wastes disposed of and the types and levels of contamination
found at the Sauget Area 1 Site have been provided to U.S. EPA from various sources,
including, but not exclusively from: 1) CERCLA 103(c) Submittals; 2) CERCLA 104(e)
Responses; 3) Expanded Site Investigation Dead Creek Project Sites (E & E, 1988); 4)
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Removal Action Plan for Dead Creek Sites (Weston-SPER, 1987); 5) Description of Current
Situation at the Dead Creek Project Sites (E & E, 1986); 6) Site Investigations for Dead Creek
Segment B and Sites L. and M (Geraghty & Miller, Inc. 1992); 7) Site Investigation/Feasibility
Study for Creek Segment A (Advent Group, 1990); 8) Preliminary Ecological Risk Assessment
for Sauget Area 1, Creek Segment F (E & E,1997); 9) EPA Removal Action Report for Site G
(E & E 1994); 10) Area One Screening Site Inspection Report;, and 11) Site Investigation
Feasibility Study for Creek Segment A (Advent Group 1990).”

2.7.1 Creek Segment A

“Approximately 20,000 cubic yards of contaminated material were removed from this segment
of Dead Creek in 1990, and the area was then backfilled with clean material. The assumption
that only low-levels of residual contamination may currently exist within CS-A is yet to be
confirmed. Prior to remediation activities, soil and sediment samples collected from CS-A
revealed elevated levels of VOCs such as 1,2-dichloroethene (15,000 ppb), trichloroethene
(100,000 ppb), tetrachloroethene (11,000 ppb), chliorobenzene (31,000 ppb), ethyl benzene
(80,000 ppb), and xylene (500,000 ppb). Elevated levels of SVOCs detected in soils and
sediments included 1,3-dichlorobenzene, 4-chloroaniline (17,000 ppb), acetophenone
(24,000 ppb), 1, 2, 4, S5-tetrachlorobenzene (28,000 ppb), pentachlorobenzene (37,000 ppb),
phenathrene (14,000 ppb), and pyrene (10,000 ppb). Elevated levels of PCBs (total) were
also detected at a maximum concentration of 3,145,000 ppb. Elevated levels of metals were
also detected in soils and sediments in CS-A including silver (348 ppm), arsenic (194 ppm),
cadmium (532 ppm), copper (91,800 ppm), mercury (124 ppm), nickel (6,940 ppm), lead
(32,400 ppm), antimony (356 ppm), selenium (41.6 ppm), and zinc (26,800 ppm).”

2.7.2 Creek Segment B

“Elevated levels of VOCs and SVOCs were detected in sediment samples collected from
CS-B such as benzene (87 ppb), toluene (810 ppb), chlorobenzene-(5,200 ppb), ethyl
benzene (3,600 ppb), trichlorobenzene (3,700 ppm), dichlorobenzene (12,000 ppm),
chloronitrobenzene (240 ppm), xylenes (540 ppm), 1,4-dichlorobenzene (220,000 ppb),
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1,2-dichlorobenzene (17,000 ppb), phenanthrene (15,000 ppb), fluoranthene (11,000 ppb),
pyrene (13,000 ppb). Elevated levels of PCBs exist within CS-B at levels as high as 10,000
ppm. Elevated levels of metals were also detected in sediments in CS-B including arsenic
(6,000 ppm), cadmium (400 ppm), copper (44,800 ppm), lead (24,000 ppm), mercury (30
ppm), nickel (3,500 ppm), silver (100 ppm), and zinc (71,000 ppm).

Surface water samples collected from CS-B revealed elevated concentrations of VOCs such
as chloroform (27 ppb), 1,1-dichloroethene (3 ppb), toluene (20 ppb), and chlorobenzene
(33 ppb). SVOCs detected in surface water included phenol (28 ppb), 2-chlorophenol (14
ppb), 1,4-dichlorobenzene, 2-methyl phenol (4 ppb), 4-methyl phenol (35 ppb), 24-
dichlorophenol (150 ppb), naphthalene (8 ppb), 3-nitroaniline (9 ppb), and
pentachlorophenol (120 ppb). Pesticides were also detected in surface water samples
including dieldrin (0.18 ppb), 4,4-DDT (0.24 ppb), 2,4-D (47 ppb) and Silvex (3.4 ppb). An
elevated level of PCBs (aroclor 1260) was also detected in the surface water of CS-B at a
level of 44 ppb. Ele\)ated levels of metals were detected in surface water such as aluminum
(9,080 ppb), barium (7,130 ppb), arsenic (31 ppb), cadmium (25 ppb), chromium (99 ppb),
copper (17,900 ppb), lead (1,300 ppb), mercury (8.6 ppb), nickel (1,500 ppb), and zinc
(10,300 ppb).”

2.7.3 Creek Segment C

“Elevated levels of VOCs and SVOCs were detected in sediments in this segment of Dead
Creek including fluoranthene (4,600 ppb), pyrene (4,500 ppb), benzo(a)anthracene (3,300
ppb), chrysene (4,400 ppb), benzo(b)fluoranthene (7,500 ppb), benzo(a)pyrene (4,500
ppb), indeno(1,2,3-cd)pyrene (4,300 ppb), benzo(g, h, I) perylene (1,500 ppb), dibenzo(a,
h)anthracene (4,000 ppb), and 4-methyl-2-pentanone (1,200 ppb). PCBs (total) were also
detected in sediments from CS-C at a maximum concentration of 27,500 ppb. Sediment
samples also revealed elevated levels of metals such as copper (17,200 ppm), lead (1,300
ppm), nickel (2,300 ppm), zinc (21,000 ppm) and mercury (2.81 ppm).
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Surface water samples collected from creek segment CS-C revealed elevated levels of
metals such as lead (710 ppb), mercury (1.9 ppb), and nickel (83 ppb).”

2.7.4 Creek Segment D

“Elevated concentrations of VOCs and SVOCs were detected in sediment samples
coliected from CS-D including 4-methyl-2-pentanone (1,200 ppb), benzo(b)fluoranthene
(500 ppb), indeno(1, 2, 3-cd)pyrene (310 ppb), and dibenzo(a, h)anthracene (360 ppb).
PCBs (total) were detected in sediments at a maximum concentration of 12,000 ppb.
Elevated concentrations of metals were also detected such as cadmium (42 ppm),
copper (1,630 ppm), lead (480 ppm), mercury (1 ppm), and zinc (6,590 ppm).

Surface water samples collected from CS-D revealed elevated concentrations of metals such
as cadmium (8.1 ppb), lead (89 ppb), and nickel (189 ppb).”

2.7.5 Creek Segment E

“Elevated concentrations of VOCs and SVOCs were detected in sediment samples
collected from CS-E including chlorobenzene (120 ppb), pyrene (5,300 ppb),
benzo(b)fluoranthene (2,400 ppb), and chrysene (2,800 ppb). Elevated levels of PCBs
(total) were also detected at a maximum concentration of 59,926 ppb. Elevated levels of
metals were also detected in the sediments of CS-E including cadmium (23.1 ppm), copper
(8,540 ppm), lead (1,270 ppm), mercury (1.53 ppm), nickel (2,130 ppm), and zinc (9,970
ppm).”

2.7.6 Creek SegmentF

“Elevated concentrations of VOCs and SVOCs were detected in the sediments of CS-F such
as toluene (29 ppb), 4-methyl phenol (1,100 ppb), fluoranthene (310 ppb), and pyrene (340
ppb). Pesticides were also detected in the sediments such as 4,4-DDE (97 ppb), endrin (66
ppb), endosulfan 11 (203 ppb), and methoxychlor (8 ppb). PCBs (total) were also detected in
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sediments at a maximum concentration of 5,348 ppb. Elevated levels of metals were also
detected in the sediments such as arsenic (276 ppm), lead (199 ppm), mercury (0.55 ppm),
cadmium (23.5 ppm), copper (520 ppm), nickel (772 ppm) and zinc (4,520 ppm). Elevated
concentrations of dioxins were also detected in sediments in CS-F at a maximum

concentration of 211 picograms per gram.”

2.8 Existing Data

In 1998, Ecology and Environment prepared a report (Sauget Area 1 Data Tables/Maps) for
USEPA Region 5 that “summarized existing technical and potentially responsible party (PRP)
data for each subunit of the sites along with other information compiled during E & E’s file
searches of various agencies and organizations.” This report contains the following
information obtained from work done by lllinois EPA (IEPA), Ecology and Environment (E&E),
Weston, Geraghty & Miller (G&M) and The Advent Group.

Volume 1 - Sauget Area 1

Introduction
Report Organization
Site G
Site Narrative
Analytical Data Summaries
Sediment Samples - Organics and Metals (IEPA, 1984)
Surface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1986)
Subsurface Soil Sampies - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Soil Samples - PCB and PCP (Weston, 1987)
Waste/Soil Samples - Metals and Organics (IEPA, 1984)
Soil Samples - VOCs (G&M, 1991)
Soil Samples - BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Soil Samples - VOCs, BNAs, Pesticides/PCBs (IEPA, 1994)
Site H
Site Narrative
Analytical Data Summaries
Subsurface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Site L
Site Narrative
Analytical Data Summaries
Subsurface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Soil Samples - PCBs (IEPA, 1981)
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Sediment Samples - VOCs, BNAs, PCBs, Metals 9G&M, 1991)
Subsurface Soil Samples - TCLP Metals, VOCs, BNAs, Pesticides/PCBs (G&M, 1991)
Site |
Site Narrative
Analytical Data Summaries
Subsurface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Creek Segment A
Site Narrative
Analytical Data Summaries
Subsurface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Sediment Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Surface Water Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1986)
Soil Samples - PCBs, Metals (IEPA, 1981)
Sediment Samples - Metals and Organics (IEPA, 1981)
Surface Water Samples - Metals and Organics (IEPA, 1981)
Soil/Sediment Samples - VOCs, BNAs, PCBs, PCB Precursors, Metals (Advent Group,
1990)
Site M
Site Narrative
Analytical Data Summaries
Surface Water Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Sediment Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1986)
Sediment/Surface Water Samples - VOCs, BNAs, Metals, PCBs, RCRA Hazardous
Characteristic Parameters (G&M, 1992)
Water/Sediment Samples - Metals and Organics (IEPA, 1980)
Surface Water Samples - VOCs, BNAs, Pesticides/PCBs, Metals, Herbicides (IEPA,
1994)
Soil/Sediment Samples - Metals (IEPA, 1980)
Creek Segment B
Site Narrative
Analytical Data Summaries
Sediment Soil Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Surface Water Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Sediment Samples - BNAs, VOCs, Metals (G&M, 1991)
Soil/Sediment Samples - Metals, Pesticides/PCBs, VOCs, BNAs (G&M, 1991)
Sediment Samples - RCRA Hazardous Characteristic Parameters (G&M, 1991)
Soil Sediment Samples - Organics, Phosphorus, Metals (IEPA/Monsanto, 1980)
Surface Water Sample - Metals (Eastep, 1975)
Surface Water Samples - VOCs, BNAs, Metals, Pesticides/PCBs (IEPA, 1993/94)
Soil/Sediment Samples - Metals, Organics (IEPA, Sept. 1980)
Soil/Sediment Samples - Metals, Organics (IEPA, Oct. 1980)
Site N
Site Narrative
Analytical Data Summaries
Subsurface Soil Samples - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1986)
Creek Segment C

-24 -



Sauget Area 1 EE/CA and RI/FS
Support Sampling Plan
June 25, 1999

Site Narrative
Analytical Data Summaries
Sediment Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Surface Water Samples - VOCs, BNAs, Pesticides/PCBs, Metals, (E&E, 1986)
Sediment/Soil Samples - Metals and Organics (IEPA, 1980)
Water Samples - Metals and Organics (IEPA, 1980)
Soil Samples - Metals and Organics (IEPA, 1991)
Sediment Samples - Metals (IEPA, 1980)
Surface Water Samples - VOCs, BNAs, Metals, Pesticides/PCBs (IEPA, 1993)
Water Samples - Metals (IEPA, 1980)
Creek Segment D
Site Narrative
Analytical Data Summaries
Sediment Samples - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1986)
Surface Water Samples - VOCs, BNAs, Pesticides/PCBs, Metals, (E&E, 1986)
Sediment Samples - VOCs, SVOCS, Pesticides/PCBs, Inorganics, Metals (IEPA,
1991)
Creek Segment E
Site Narrative
Analytical Data Summaries
Sediment Samples - VOCs, SVOCS, Pesticides/PCBs, Inorganics, Metals (IEPA,
1991)
Sediment Samples - Metals and Organics (IEPA, 1980)
Water Samples - Metals and Organics (IEPA, 1980)
Sediment Samples - Metals (IEPA, 1980)
Water Samples - Metals (IEPA, 1980)
Creek Segment F
Site Narrative
Analytical Data Summaries
Sediment Samples - Metals, PCBs (E&E, 1997)
Soil/Sediment Samples - VOCs, SVOCs, Pesticides/PCBs (IEPA, 1991)
Sediment Samples - VOCs, SVOCs, Pesticides/PCBs, Inorganics, Metals (IEPA, 1991)
Soil/Sediment Samples - Metals and Organics (IEPA, 1990)
Area 1 Groundwater
Site Narrative
Creek Segment B - Metals/Indicators (IEPA, 1980)
Site G - VOCs, BNAs, Metals (E&E, 1987)
Site H - VOCs, BNAs, Pesticides/PCBs, Metals (E&E, 1987)
Site | - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1987)
Site L - VOCs, BNAs, Metals, Pesticides/PCBs (E&E, 1987)
Private Wells - VOCs, BNAs, Pesticide/PCBs, Metals (E&E, 1987)
Groundwater Monitoring Survey - Organics and Metals (IEPA, 1982)
Monitoring Well Samples - Metals, Pesticides/PCBs (IEPA, 1980 and 1983)
Groundwater Samples - VOCs, SVOCs, Pesticides/PCBs, Inorganics (IEPA, 1991)
Water Samples - PCBs (IEPA and Monsanto, 1980)
Groundwater Samples - Metals and Organics (IEPA, 1981)
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Groundwater Samples - Metals and Organics (IEPA, 1981)
Groundwater Samples - VOCs, SVOCs, Pesticides/PCBs, Metals (IEPA, 1991)

The 1998 Ecology and Environment Sauget Area 1 Data Tables/Maps Report is not included
in the SSP. at the request of the Agency. A summary of this information will be included in the

Support Sampling Plan Data Report.

2.9 Existing Risk Assessments

in 1997 Ecology and Environment prepared the report “Preliminary Ecological Risk
Assessment for Sauget Area1, Creek Segment F, Sauget, St. Clair County, lllinois”. E&E
“‘was tasked by the United States Environmental Protection Agency (U.S. EPA) to prepare a
screening-level ecological risk assessment for the Sauget Area 1, Creek Segment F site ...
The objective of this report is to determine whether the site poses no immediate or long-term

ecological risk, or if a potential ecological risk exists and further evaluation is necessary.”

Conclusions and recommendations of the report are given below:

“Based on this investigation, site contamination does not appear to threaten human health.
Sediment contamination levels are below risk-based values and few people enter the site
boundaries.

Elevated levels of metals and PCBs may be highly detrimental to the ecology of this site
[Creek Segment F]. The presence of arsenic, cadmium, and dioxin greater than SEL
guidelines may decrease the species richness of the area. Sensitive species, including the
endangered Black-Crowned Night Heron, inhabit the site and therefore, are subject to effects
such as acute toxicity, reduced growth, inhibited reproduction, and other adverse effects.
Finally, species that feed on contaminated organisms may bioaccumulate the contaminants

and become adversely affected.
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The contamination on the site [Creek Segment F] warrants further investigation and possible

remediation, especially because it provides high quality wetland habitat.”

This report is included in the SSP as Appendix A.
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3.0 Site Characterization

The January 21, 1999 Administrative Order on Consent Scope of Work identified the site
characterization information needed to define the extent of contamination at Sauget Area 1 for
purposes of implementing a removal action on the source areas and Dead Creek and for
implementing a remedial action for groundwater. In addition, an analysis of currently available
data was done to determine the areas of the Site that required characterization data in order to
define the extent of contamination for purposes of implementing a removal action on the

source areas and Dead Creek and for implementing a remedial action for groundwater.

Sections 5.0 to 12.0 of this SSP address activities designed to provide site characterization
data. These sections describe the number, types and locations of additional samples that will
be collected as part of this SSP.

3.1 Waste

The AOC SOW requires inclusion of a program in the SSP for characterizing the waste
materials at the Site including an analysis of current information/data on past disposal
practices, test pits/trenches and deep soil borings to determine waste depths and volume and
extent of cover over fill areas, soil gas surveys on and around fill areas and geophysical
delineation of potential “hot spot” drum removal areas. Based on the AOC SOW requirements,
meetings and telephone conversations with USEPA, USACE, Weston and IEPA and a review
of the 1998 Ecology and Environment report, the identified waste characterization data

includes:
e Past disposal practices
e Waste depths and volumes
e Extent of cover over fill areas
e Soil gas survey on and around fill areas
e Buried drum and tank identification
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Section 5.0, Waste Characterization Sampling Plan, describes the work that will be performed

under this SSP to obtain this waste characterization data.

3.2 Groundwater

The AOC SOW requires inclusion of a program in the SSP for performing a hydrogeologic
investigation at the Site including assessment of the degree of hazard, regional and local flow
direction and quality and local uses of groundwater. In addition, the SSP was required to
develop a strategy for determining horizontal and vertical distribution of contaminants and to
include slug tests, grain size analyses and upgradient samples. Based on the AOC SOW
requirements, meetings and telephone conversations with USEPA, USACE, Weston and IEPA
and a review of the 1998 Ecology and Environment report, the identified groundwater

characterization data includes:

Degree of hazard and mobility of constituents
Discharge and recharge areas

Regional and local flow direction and quality
Local uses of groundwater

Horizontal and vertical distribution of constituents
Slug tests

Grain size analyses

Upgradient samples

Section 6.0, Ground Water Sampling Plan, describes the work that will be performed under
this SSP to obtain this groundwater characterization data.

3.3 Soil

The AOC SOW requires inclusion of a program in the SSP for performing a soil investigation at
the Site to determine the extent of contamination of surface and subsurface soils, sampling of
leachate from the fill areas and sampling of soil in commercial/open areas adjacent to Dead
Creek. The AOC SOW indicates that residential soil sampling may also be required depending
on the results from the commercial/lopen area sampling. Based on the AOC SOW
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requirements, meetings and telephone conversations with USEPA, USACE, Weston and IEPA

and a review of the 1998 Ecology and Environment report, soil characterization data includes:

. Extent of contamination of surface and subsurface soils
. Leachate samples from fill areas
) Soil sampling of residential/commercial areas adjacent to Dead Creek

Section 7.0, Soil Sampling Plan, describes the work that will be performed under this SSP to

obtain this soil characterization data.

3.4 Sediment

The AOC SOW requires inclusion of a program in the SSP for performing a sediment
investigation at the Site to determine the extent and depth of contaminated sediments in all
segments of Dead Creek and its tributaries and surrounding wetland areas. Based on the
AOC SOW requirements, meetings and telephone conversations with USEPA, USACE,
Weston and IEPA and a review of the 1998 Ecology and Environment report, sediment

characterization data includes:

e Extent and depth of contamination in sediments

Section 8.0, Sediment Sampling Plan, describes the work that will be performed under this
SSP to obtain this soil characterization data.

3.5 Surface Water

The AOC SOW requires inclusion of a program in the SSP to determine the areas of surface
water contamination in Dead Creek and its tributaries and surrounding wetland areas. Based
on the AOC SOW requirements, meetings and telephone conversations with USEPA, USACE,
Weston and IEPA and a review of the 1998 Ecology and Environment report, surface water
characterization data includes:
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. Areas of surface water contamination in Dead Creek and its tributaries and
surrounding wetland areas

Section 9.0, Surface Water Sampling Plan, describes the work that will be performed under

this SSP to obtain surface water characterization data.

3.6 Air

The AOC SOW requires inclusion of a program in the SSP to determine the extent of
atmospheric contamination from the various source areas at the Site and to address the
tendency of substances identified through waste characterization to enter the atmosphere,
local wind patterns and their degree of hazard. Based on the AOC SOW requirements,
meetings and telephone conversations with USEPA, USACE, Weston and IEPA and a review

of the 1998 Ecology and Environment report, air characterization data includes:

. Tendency of constituents to enter the atmosphere
. Tendency of constituents to enter local wind patterns
. Degree of hazard

Section 10.0, Air Sampling Plan, describes the work that will be performed under this SSP to
obtain air characterization data.

3.7 Ecological Assessment

The AOC SOW requires inclusion of a program in the SSP to collect data for the purpose of
assessing the impact, if any, to aquatic and terrestrial ecosystems within and adjacent to
Sauget Area 1 resulting from the disposal, release and migration of contaminants. This
program must include a description of ecosystems affected, an evaluation of toxicity, an
assessment of endpoint organisms and exposure pathways. It also must include a description
of toxicity testing or trapping to be done as part of the assessment. Based on the AOC SOW
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requirements, meetings and telephone conversations with USEPA, USACE, Weston and IEPA

and a review of the 1998 Ecology and Environment report, ecological assessment includes:

Affected ecosystem description
Evaluation of toxicity

Assessment of endpoint organisms
Exposure pathways

Toxicity testing or trapping

Section 11.0, Ecological Assessment Sampling Plan, describes the work that will be
performed under this SSP to ecological assessment data.

3.8 Pilot Treatability Tests

The AOC SOW requires inclusion of a program in the SSP for any pilot tests necessary to
determine the implementability and effectiveness of technologies where sufficient information
is not otherwise available. Based on the AOC SOW requirements, meetings and telephone
conversations with USEPA, USACE, Weston and IEPA and a review of the 1998 Ecology and
Environment report, pilot treatability tests include:

Waste Incineration

Waste Thermal Desorption
Sediment Thermal Desorption
Sediment Stabilization
Leachate Treatment

Section 12.0, Pilot Treatability Test Sampling Plan, describes the work that will be performed
under this SSP to perform these pilot treatability tests.
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4.0 Topographic Map and Sample Location Surveying

4.1 Topographic Map

Surdex, an aerial photography and mapping subcontractor, flew the study area in late March to
obtain current aerial photographs of the study area prior to the spring emergence of
vegetation. These photographs, combined with ground control surveying, will be used to
prepare a topographic map of the study area with a 1 inch = 50 foot scale and a topographic
contour interval of 1 ft. This map will consist of 19 30-inch by 40-inch sheets and it will meet
National Map Standards with a horizontal accuracy of +/- 1.25 ft. and a vertical accuracy for
contour lines of +/- 0.5 ft.

4.2 Location and Elevation Surveying

All sampling locations will be determined in the field using a GPS system capable of producing

decimal latitude and longitude readings accurate to one meter. Well elevations will be
surveyed to an accuracy of +/- 0.01 ft.
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5.0 Waste Characterization Sampling Plan

Fill area samples will be collected in order to characterize the wastes present at each site and
to provide information for the human health risk assessment (construction/utility worker

exposure). The Human Health Risk Assessment Work Plan is in Volume 1B of the SSP.

5.1 Past Disposal Practices and Analytical Parameter Selection

5.1.1 Overview of Disposal Information Available

Solutia has reviewed disposal practice histories included in prior reports and updated those
reports with information submitted to U.S. EPA in 104(e) request responses and 103(c)
submittals in order to identify analytical parameters to be used in this SSP. In addition Solutia
has reviewed material it has collected pursuant to FOIA requests to the State of Illinois and the
U.S. EPA regarding disposal in Sauget Area 1. Also, Solutia has reviewed information it
collected in its own private investigations of the Sauget Area 1 sites. Based on this review, it is
clear that because of the age of the sites and the characteristics of some of the sites,
information regarding disposals in some sites is limited or non-existent. Despite this clear gap
in information, Solutia has set forth the information it has that describes possible disposals or

releases that occurred at the sites.
5.1.2 Disposals into the Village Sewer and Dead Creek

Up until sometime in the 1930’s Dead Creek flowed through the property now occupied by the
Solutia’s William G. Krummrich (“WGK”) plant. In the 1930’s the Village of Sauget sewer
system was installed. Prior to this installation, industrial process waste water from many of the
East St. Louis and Sauget industries flowed directly into Dead Creek. Sometime in the 1930s
Monsanto filled in the portion of Dead Creek located on its property. Storm water, not process
waters, continued to flow off the property into Dead Creek through a 36-inch culvert under the
railroad tracks at the south side of the property.
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In 1932 the first public system of sewers was designed for the Village. The new sewers were
constructed in 1932 to 1933. This included a 24-inch sewer north of Dead Creek running east
to west. It also included an 18-inch sewer line that flowed from Route 3 eastward into Dead
Creek. The 18-inch line served Midwest Rubber and possibly Darling Fertilizer. It handled
both stormwater and process water. It may have also carried sanitary and commercial waste
to Dead Creek.

Sometime between 1939 and 1943 the Village took over maintenance and control of the 36-
inch culvert pipe. It also installed Manhole 24 in the 24-inch sewer line at the north end of
Dead Creek and ran the 36-inch culvert pipe into the manhole. By connecting the 36-inch pipe
to the sewer system, the pipe could act as a conduit for water in the section of Dead Creek
south of WGK to flow north into the sewer, and at times of overload on the sewer, the pipe
would act as a conduit of sewer backflow into Dead Creek. At about this same time Dead
Creek was blocked at Queeny Ave to function as a surge pond for the Village of Sauget sewer
system. It can be assumed that this project, which in effect incorporated Dead Creek into the
Village sewer system, was paid for, at jeast in part, by federal funding received by the Village

for expansion of the sewer system because of war time industrial development.

In 1935, the creek was dredged between Monsanto’s plant and Queeny Avenue. Dredged
material was deposited along the east bank. Such dredging may have occurred more than

once.

In 1951 additional sewers along Mississippi Avenue were constructed. At this time, the 18-inch
overflow line from Mississippi Avenue was connected to the Village sewer system so that
normally only storm water would be discharged to Dead Creek and the industrial wastewater
was discharged northward and stayed in the Village sewer system. The 18-inch line was still
able to act as an overflow for the rest of the system.

Cerro effluent discharged through eight pipes directly into Dead Creek Segment A (CS-A) until
1966 when an interceptor line along Dead Creek was constructed the purpose of which was to

discharge Cerro’'s waste water into the Village sewer system. An interceptor box was
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constructed during the Cerro sewer work. It was designed to allow the overflow of wastewater
from Manhole 24 to Dead Creek to continue. Even after the interceptor line was installed, it is
possible that unidentified sewer discharges from Cerro still entered the creek through the direct

discharge pipes and through the Cerro connection to the Village sewer.

The amount of sewer discharges from area industries gradually decreased over the years. In
1966 various industries started to implement process changes that reduced the quantity of
wastewater discharged to the sewer. After a 42-inch sewer was constructed by Monsanto in
the 1980’s, overflows into Dead Creek were likely to occur only during significant rainfall
events. After 1984, increased sewer capacity further reduced the frequency of overflows to
Dead Creek.

In addition to the 18-inch overflow line that ran from Mississippi Ave. east to Dead Creek
Segment B, there were two sewer overflow lines that entered CS-A on the east side. These
two overflow lines al;e in addition to the junction box at the north end of the Creek One outfall
was on the north end of CS-A The other line ran west from the 8-inch north-south line along
Queeny Avenue to Dead Creek. This line was basically residential but could also have been a

source of industrial discharges.

Based on this above description of the history of the use of Dead Creek as part of the Sauget
Village sewer system, it is evident that any industry discharging waste waters into the sewer is
a suspect source of contamination in Dead Creek and Site | because of the disposal of

dredged material from the creek onto Site I.
As of 1929, the following industries were reported as operating in Sauget:

Cahokia Power Plant

Darling & Co. Fertilizer

Evans-Wallower Zinc

Floyd Plant Co.

Lewin Metals (now known as Cerro Copper)
Lubrite Refining (later operated by Mobil)
Midwest Rubber
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e Monsanto Chemical Works
o Sterling Steel Casting Co.

As of 1942, all the above companies were in operation except for Floyd Plant Co and Evans-
Wallower Zinc, which presumably had a name change to American Zinc. Added to the list of
sewer users by 1942 were Federal Chemical Co. and the U.S. Chemical Warfare Service. Any

and/or all of these industries could have been directly discharging into Dead Creek.

The following descriptions give additional information on the industries that are known to have

discharged into the Village sewer system:

Amax Zinc

Zinc production started at the Amax Zinc facility in 1929. An electrolytic refinery operates at
the Site which has over the years produced the following products:

Refined zinc metal

Zinc alloys

Zinc powders

Zinc sulfate monohydrate

Zinc oxide

Electrolytic or commercial grade sulfuric acid

Cadmium products

Raw material used at the plant include zinc sulfide concentrates.

The waste water discharged from the plant contained zinc, copper, iron, cadmium, magnesium
and PCBs.

Chemical Warfare Service

The Chemical Warfare Service plant, owned and operated by the U.S. Government, was
constructed in the summer of 1940 by Monsanto pursuant to instructions received from the
Chemical Warfare Service. After construction, Monsanto operated the plant under the direct
supervision and direction of the Chemical Warfare Service. Spills and leaks at the plant were
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washed into the plant sewer which was connected to the village sewer. It is likely that process
waste water was also discharged into the sewer. Because of government confidentiality

restrictions it has been difficult to identify possible contaminants from this source.

Cerro Copper

Cerro has operated a copper smelting operation in Sauget since before 1929. Its predecessor
company was Lewin Metals. Generally its operations involve the refining and smelting of
copper. In the 1950’s, for about 10 years, Cerro manufactured brass rod and tubing. The raw

material came from scrap materials (i.e. scrap copper and brass).

Cerro’s waste water was known to contain the following contaminants:

Arsenic
Cadmium
Copper

Nickel

Zinc

Antimony
Beryllium

Lead

Silver

Oil and Grease
Chloroform

1,1,1 Trichloroethane
Chromium
Trichloroethene
Xylene

Acetone
Trichloroethylene
Naphthalene
Toluene
Methylene Chloride
Phenanthrene

Darling Fertilizer
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Darling was in the business of manufacturing chemical fertilizers. The process appears to
have involved acidulation of phosphate rock and the subsequent blending of the rock with
nitrates, lime, etc. The waste water from the plant contained phosphorus and nitrogen.

Darling abandoned operations sometime after 1965.
Edwin Cooper & Company (now Ethyl)

Edwin Cooper & Company began operating in Sauget in 1969. Its sewer discharges included

acid and oil.
Midwest Rubber

Midwest, located across the street from Site G, began operations in Sauget in 1928. The
company reclaimed rubber, principally from discarded automobile tires by heating the ties in
autoclaves with caustic solution or chioride solution. Midwest discharged waste directly into
the creek through an effluent pipe into CS-B. Waste water would have contained pine tars,
naphthalene and other substances such as zinc and waste oil. In 1971 sampling found rubber
particles in the discharges as well as zinc. During sampling of waste waters of many Sauget

area industries in 1971, it was found that Midwest’s waste water flow contained 9 ppb PCBs.
Mobil

Predecessor corporations to Mobil began operation of a refinery in Sauget in 1917.
Operations included the production and storage of typical petroleum refining products including
a wide range of fuels such as gasoline, kerosene, fuel oils, and residual fuels, and heavier
products such as base oils and coke. In 1970 the refinery operations shut down while the
terminal operation remained. Wastewater was discharged daily into the Village sewer system
plant when the refinery was in operation up to 1970, then intermittently when the fuels terminal
was in operation. The wastewater was probably a combination of petroleum process water
after primary separation, cooling water and storm water. Mobil’s releases to the Village sewer
ran down the “south trunk” which was the line that ran directly to the north of CS-A. A May 6,
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1982 EPA memo states that Mobil was one of many industries discharging wastes into Dead
Creek.

Contaminants in Mobil’s waste water included:

e Phenols
e Ammonia nitrogen
e PCBs

Monsanto

From 1917 to 1997 the Monsanto Willliam G. Krummrich plant in Sauget was engaged in the
manufacture of various inorganic and organic chemicals including adipic acid, alkylbenzene,
benzyl chloride, butyl benzyl chioride, calcium benzene sulfonate, caustic soda, chlorine,
chlorinated cyanuric acid, chlorophenols, monnchloroacetic acid, monochlorobenzene, 2,4-D,
fatty acid chloride, muriatic acid, nitric acid, 4-nitrodiphenylamine, ortho-dichlorobenzene,
ortho-nitrophenol, PCBs, para-dichlorobenzene, para-nitroaniline, para-nitrochlorobenzene,
pentachiorophenol, phenol, phosphoric acid, phosphorous trichloride, phosphorus
pentasulfide, potassium phenyl acetate, potash, Santoflex, Santomerse, Santolube 383,
sulfuric acid, 2,4,5-T, tricresyl phosphate, zinc chioride . The waste water stream leaving the

plant varied over the years, but may have contained the following:

Nitric acid

Sulfuric acid

Hydrochloric acid

Chlorine

Chiorinated and nitrated aromatics

Rogers Cartage

Rogers Cartage owned and operated a fleet of tanker trucks. It hauled products for many

companies in the metropolitan St. Louis area. During Rogers operations in Area 1, it washed
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out tanker trucks that had been used to transport product and some wastes for many of the

industries in Sauget and the surrounding area. Trucks were washed with caustic solution.

Documentation in the file indicates that Rogers Cartage was a major user of the sewer system.
It began using the sewer in 1969. Rinse water was discharged into the Village sewer south
trunk which then traveled to the sewer connection at the north end of Dead Creek. Also, there
was a 12 inch sewer overflow line that was located at the Rogers Cartage property and
discharged directly into Dead Creek. It was installed sometime before 1965. This line was
installed to allow relief of the northward traveling sewer line at times of heavy flow. Thus, this
line would have caused truck washing waste water to discharge into Dead Creek. A Monsanto
memo dated January 5, 1971 indicates that a significant quantity of PCBs in the Village sewer
probably came from the Rogers Terminal.

The types of products Rogers hauled which were likely washed into the Village sewer including

Dead Creek were:

Orthonitrochlorobenzene
Monochlorobenzene
Orthodichlorobenzene
Sulfuric Acid

Maleic Anhydride
Phosphorus Oxychloride
Therminol

Alkylbenzene

muriatic acid
Monochloroacetic Acid
Aroclors

Oleum

POCI; (phosphorus oxychloride)
PCl; (phosphorus trichloride)
Phenol

Petroleum and Qil Additives
Zinc Sulphate solution
Sulfuric Acid

Phenol

Acetone

Toluene

-41-



Sauget Area 1 EE/CA and RI/FS
Support Sampling Plan
June 25, 1999

* Benzene
s Xylene Mixtures

Sauget & Co.

Sauget & Co. operated a landfill at Site | for a number of years. IEPA has reported that waste

from Site | would routinely overflow and leach into Dead Creek.

Sterling Steel

Sterling Steel began steel casting operations in the Sauget area in 1922. Wastes from this
foundry included spent foundry sand, popcomn slag and quench water scale. Cooling water
from electric fumaces, compressors and air conditioning was discharged into the 24-inch
sewer line at the north end of Dead Creek. PCB-containing materials were commonly used in
casting facilities for fire prevention.

Waggoner

Waggoner started operations on Site L in 1964. Waggoner owned/operated approximately 23
stainless steel trucks and a couple of rubber-lined trucks. It washed its trucks at Site L and
drained the tank washings into Dead Creek. In addition, floor drains from the building went
directly to Dead Creek. In June 14, 1965 meeting minutes for the Monsanto Village Plant
Managers, the statement is made that Waggoner should be persuaded to cease dumping
chemicals into Dead Creek. In an August 5 1971 memo, |IEPA states that tanker trucks
labeled as corrosive were apparently discharging their contents to Dead Creek near Queeny
Avenue. The Agency notified the company of the discharge and Waggoner responded that
the discharges had been eliminated. After the IEPA required that discharges to CS-A cease,
Waggoner excavated a pit which was used by Waggoner until 1974 when the company was
sold to Ruan.

In 1973, the IEPA visited Waggoner and found that a hole had been dug nearby into which the
tanker truck washwater discharged. Use of a second pit appears to have begun in 1973.
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According to an IEPA memo drafted by Tim Murphy (1992 to USEPA) these pits were

designed to overflow into Dead Creek.

Ruan reportedly continued using the pit until 1978. IEPA estimated that between 1971 and

1978, 164,000 gallons of wash water was disposed of in the pit. The pit was not lined and

consisted of medium to coarse-grained sand.

The following materials were hauled by Waggoner and thus were likely washed into Dead

Creek as rinsate from the truck washings:

5.1.3

Phosphorous Trichloride
Phosphorous Oxychloride
Biphenyl

Aroclors

Pyranols

Phenol

Alkyl Benzene

Petroleum Additives (including zinc dibutyldithiophosphate, alkylbenzene sulfonic acid,
benzene, sulfonic acid)
Chioryl acetyl chloride
Muriatic acid
Monochloroacetic acid
Sulfuric Acid

Chiorosuifuric Acid
Santolubes

Other Products handled: (IEPA 4/18/84 Dunn memo to Egan)
e Chlorosufonic acid

Muric acid

Sulfuric acid

Oleum

Plasticizers

Caustic metal cleaners

Oil additives

Phosphoric acid

Phostri (commercial name)

Disposals At Sauget Area 1 Source Areas
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Documentation of disposals at source areas in Sauget Area 1 is limited. While Monsanto has
submitted information to the U.S. EPA that documents its disposals into Site |, no other area
industry has presented such information despite the fact that many industries throughout the
metropolitan area were using these sites. The following sets forth the limited knowledge
available:

American Zinc (Amax)

A former Monsanto employee stated to IEPA that American Zinc dumped material in Sauget.

It's waste included copper cake containing copper, nickel and cobalt.

Chemical Warfare Service

The CWS plant operated and owned by the government was in operation while Sites H and |
were being used as landfills and possibly while dumping was occurring in Site G. Thus it is
likely that wastes from this plant were disposed of in Sites G, H, and |.

Cerro Copper

Cerro used slag from its blast furnace as fill at Site I.

Darling Fertilizer

The Darling plant was operated from sometime in the early 1900s (it was in operation at least
by 1929) until 1965. Based on this time frame and its location, it is highly likely that wastes
from the Darling plant were disposed of in Sites G, H, and |.

Edwin Cooper

Edwin Cooper began operations in Sauget in 1969. It produced crankcase, gear and hydraulic
lubricant additives. Its wastes included diatomaceous earth used to filter products.
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Midwest Rubber

Midwest Rubbers wastes included rubber, pine tars and napthalene. Until 1965 Midwest
bumed rubber that adhered to wires present in tires. Buming ceased in 1965 and the residual
was hauled away, possibly to Site G. EPA has found that tire combustion is a source of dioxin.
In addition, combustion of tires at the site has caused dense smoke that contained lead,
arsenic, cyanide, benzene, PAHs, ethyl mercaptan, etc. all of which are contaminants found in

Sauget.

Midwest used PCBs in equipment on site. Waste PCB oil could have been disposed in Area 1.

Monsanto

Monsanto submitted a 103(c) notice in 1981 which identified the “Sauget (Monsanto) Landfill®
on Falling Springs Road as receiving wastes from both the WGK plant and the Queeny plant in
St. Louis from an unknown date until 1957. These notices indicate that the type of wastes
disposed of in the landfill included organics, inorganics and solvents. Based on documents in
Monsanto’s 104(e) response the wastes disposed at this landfill were waste chemicals,
residue, filter aid, waste paper, paper sacks, floor sweepings, garbage, cardboard, fiber packs,
steel drums, scrap building materials etc. Because both the WGK and Queeny plants used
other disposal sites for their wastes, exactly what was disposed of at the Sauget Area 1

landfills is unknown.

Mobil

In answers to a 104(e) request, Paul Sauget stated that Mobil disposed of material at one or
more of sites G, H, and i. Mobil disposed of sludges and beads from its filtering operations.
Mobil likely used PCBs in its processes since 54 ppb PCBs were found in Mobil's sewer
effluent in 1971.
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During the excavations at Site G, a large volume of oily sludges and tar-like wastes were
found. Because of the volume, it appears that the material originated from a large refinery

operation.

Rogers Cartage

Rogers Cartage owned and operated a portion of Site H from 1968 to 1979. Those operations
likely resulted in the release of tank washings on to the ground at the site. The products

hauled by Rogers Cartage are listed above.

Sterling Steel

Sterling Steel operated in Sauget from 1922 on. Its processes produced waste that included

spent foundry sand and popcom slag. The sand has been found to be EP toxic for metals

T.J. Moss/ Kerr McGee

From 1927 to1968, T.J. Moss operated a plant in Sauget that treated wood products such as
railroad ties and utility poles, in a process that involved treating the wood with creosote,

pentachlorophenol and other preservatives.

Operations at the plant under T.J. Moss and its successor Kemr-McGee (“KMCC") were
essentially identical. The plant used creosote and “...5% Pentachlorophenol (“penta”) in #2-4
diesel.” Creosote solutions were utilized over the entire operating history of the plant. Penta
was only used from the early 1950’s until the plant’s closing. Dry penta was used at a rate of
540 pounds per day, (or 1,300 gallons of 5% penta solution per day). In reports to IEPA,
KMCC has stated that “assuming the plant treated with...PCP for 19 years (1950 through
1969) it would have consumed about... 1300 tons of dry PCP (or 6.2 million galions of 5% PCP
solution).” Monsanto appears to have sold penta to T.J Moss. The facility also used grade #1
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Creosote, creosote-coal tar solution and creosote-petroleum solution. Approximately 9,700

gallons of creosote solution were used per day.

Untreated wood waste was allegedly bumed in the plant’s boiler for heat recovery. Waste
waters and storm waster were impounded on site. There is no indication in the report or

elsewhere, where the remaining wastes from the site were disposed.

Creosote is a complex mixture of hundreds of individual PAH compounds plus minor amounts
of phenolics. At least one of the reports KMCC has been required to submit to the state
because of contamination on the KMCC property, sets forth a table summarizing reported
analysis for PAH in creosote. Many of the listed PAH’s have been found at all the Area 1 sites.
In addition penta has been found at most, if not all the Area 1 sites.

Waggoner
Waggoner operated at Site L beginning in 1964. Where it operated before that date is
unknown, but it may have washed tanks anywhere in Sauget. During its tank washing

processes Waggoner discharged contaminated wash water onto the ground, into lagoons on
site and into Dead Creek. A list of the materials hauled by Waggoner is set forth above.

Demolition Debris

There are various references in the Sauget documents that reference the disposal of

demolition debris in Site | and possibly at other sites.

Other Disposals

There were numerous industries in the East St. Louis area in the 1940 to 1960 time frame.
Any and all of these industries could have disposed of materials in Area 1. These industries

included:
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Alcoa

Certain Teed Corporation

Eagle Picher Paints

Lanson Chemical/Purex Corporation
Morris Paints

Pfizer Pigments

Tudor Works

5.1.4 Analytical Parameter List

Based on this review of disposal practice histories, meetings and telephone conversations with
USEPA, USACE, Weston and IEPA and a review of the 1998 Ecology and Environment report,
the following analytical parameter list is considered appropriate for this SSP:

Volatile Organic Compounds

Semivolatile Organic Compounds

Metals
Mercury
Cyanide
PCBs
Pesticides
Herbicides
Dioxins

5.2 Waste Depths

Method 8260B
Method 8270C
Method 6010B
Method 7470A/7471A
Method 9010B
Method 680

Method 8081A
Method 8151A
Method 8280/8290

Four soil borings will be installed at each of Sites G, H, |, L and N and continuous soil samples

will be collected from grade to two feet below the bottom of the fill material which is assumed

to be 40 ft. below grade (Figures 2 and 3).

Digital photographs of each soil sample will be

taken in color against a scale to provide a record of materials present in each fill area (Sites G,
H, I, L and N).




Sauget Area 1 EE/CA and RI/FS
Support Sampling Plan
June 25, 1999

The O to 0.5 ft. soil sample from each sampling location will be analyzed for the following

parameters and used in the Human Health Risk Assessment (Volume 1B):

Number of Soil Samples 20

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 90108
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxins Method 8280

One composite waste sample will be collected at each boring location and analyzed for waste
disposal characteristics, VOCs, SVOCs, Metals, Mercury, Cyanide, Pesticides, Herbicides,
PCBs and Dioxin. Visual observation and PID/FID readings will be used to identify whether or
not waste is present in a continuous boring sample. If waste is present, it will be removed,
segregated, temporarily stored and used at the completion of the soil boring to prepare a

composite waste sample.

Since VOC samples can not be composited without losing volatiles, the waste sample with the
highest PID/FID readings will be used for VOC analysis. The entire length of each core
sample will be screened immediately upon retrieval from the sampler using a hand-held PID or
FID instrument to identify the section of the sample with highest PIR/FID readings. Then the
core section with the highest PID/FID reading will be excised and immediately stored in a
labeled jar. The core section with the highest PIR/FID reading from each soil boring wili be
analyzed for VOCs.

Experience at Sauget Area 2 Site R indicates that fill depth is unlikely to be greater than 40 ft.
If wastes are encountered at depths greater than 40 ft. bgs, borings will continue until the
bottom of the fill is encountered.
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Site M will be characterized by coliecting four sediment samples at the preliminary locations
shown on Figure 4.

Existing information, e.g. the 1988 Ecology and Environment report and the results of the air
photo analysis, soil gas surveys and magnetometer surveys conducted as part of the SSP will
be used to select boring locations.

Number of Waste Samples 24
Waste Characterization Ignitability
Corrosivity
Reactivity
TCLP Method 1311
Analyses VOCs Method 82608
SVOCs Method 8270C
Metals Method 6010B

Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxins Method 8280

A two-inch diameter well, screened at the bottom of the fill material, will be installed at one
waste characterization boring completed at Site G and one waste characterization boring
completed at Site | to provide samples for leachate treatability testing.

Additional waste characterization borings may be required by the Agency as a result of

variability in waste characteristics observed during the waste characterization boring program.

5.3 Extent of Cover Over Fill Areas

All available historical air photos not included in the 1988 Ecology and Environment report, will
be obtained for Sites G, H, |, L and N. These photos, and the results of the E&E evaluation,

will be used to define the areal extent of each site. Boundaries of the waste disposal areas will
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be defined using historical air photos to establish the areal extent of excavation and fill areas
over time. For each photo, the boundaries of Sites G, H, |, L and N will be traced and input
into a CADD file. To define the extent of fill, the CADD files will be overlain for each site and a
line will be drawn around the outside boundary of the composite fill areas. |f stereoscopic
evaluation of historical air photographs allows identification of the deepest portion of the fill

area, one of the four waste characterization borings will be done at that location.

Results of the analysis of historical air photos will be used to prepare a map for each site
showing fill area boundaries and the final selected locations of the boundary confirmation
trenches and the waste characterization borings. @ When the map for each fill area is
completed, it will be submitted to the Agency for acceptance prior to performance of the
boundary confirmation trenching or collection of the waste characterization samples.
Boundary confirmation trenches and waste characterization borings wiil be located in the field
by measuring from known points such as buildings, roads or other cultural features or by using
GPS.

Preliminary boundary confirmation trench and waste characterization boring locations are
shown on Figures 2 and 3. Test trenches will be used to confirm the boundaries of the fill
areas identified through air photo analysis. One trench will be installed on each side of a fill
area, a total of four trenches per site. Test trenches will start outside the defined boundary of
the fill area and move toward the defined boundary. When fill materials are encountered, the
fill area boundary will be compared to boundaries identified based on air photo analysis and

considered confirmed. Trenching at that location will be terminated.

All excavated soil and fill material will be retumed to the test trench with the exception of any
intact drums which will be removed provided confined space entry is not needed to retrieve a
drum. Trenches will not be entered to recover drums because of the danger inherent in such
activities. Test trench locations will be determined using GPS and recorded for future
reference in the event drum removal is appropriate. Recovered drums will be overpacked and
stored pending disposal. Free product, solid waste and contaminated soil resulting from

rupture of drums during removal will be cleaned up by absorbing any liquid materials and
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placing the spent absorbent, solid waste and contaminated soil in bulk containers at a
controlled-access, fenced, investigation derived waste (IDW) storage area to be constructed
north of Judith Lane adjacent to Dead Creek. Building permits for this facility were obtained in
June and construction is scheduled to start in July. Overpacked drums will be also be stored
at this facilty. Recovered drums will be stored until the capacity of the storage pad is
exceeded or the investigation is completed, whichever comes first. Drum and bulk container
storage may be indefinite if the IDW contains materials that can not or will not be accepted by
off-site disposal facilities, e.g. dioxin. Any waste excavated that identifies the source of

material present in the fill area will be noted in the field log and photographed.

Number of Test Trenches 20

All sampling locations will be selected in the field with the concurrence of the USEPA or its
designee. Trenching equipment will be hired on a per day basis. If all or part of the planned
20 boundary trenches are finished before the end of a day, additional trenches will be installed
at locations approved by the Agency for the remainder of the day provided these areas are

covered by access agreements.
Time spent recovering drums will increase the duration of the Support Sampling Plan schedule
on a one for one basis, i.e. one day spent removing drums will increase the Support Sampling

Plan schedule by one day.

5.4 Waste Volumes
Waste volume will be determined using the areal extent information obtained from historical air
photo analysis, boundary confirmation trenching and the depth of fill information obtained from

the waste characterization borings at each site.

5.5 Soil Gas Survey
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A soil gas survey will be conducted at Sites G, H, I, L and N using a shallow soil probe (5 ft.)
and on-site analysis of collected vapors for VOCs. Soil gas samples will be collected at a
frequency of one sample per acre. Each sample will be collected at the center point of each

grid cell using the following grid spacings (Figures 5 and 6):

Number of
Site Grid Size Grid Spacing Samples
G 400 ft. by 600 ft. 200 ft by 200 ft. 6
H 400 ft. by 800 ft. 200 ft. by 200 ft. 8
] 400 ft. by 1200 ft. 200 ft. by 200 ft. 12
L 200 ft. by 200 ft. 200 ft. by 200 ft. 1
N 300 ft. by 300 ft. 200 ft. by 200 ft. 2
Total Number of Samples 29

If detectable concentrations of VOCs are found in the fill area soil gas samples, the survey will
be extended beyond the boundary of the fill area. Soil gas samples will be collected at 100 ft.
intervals (0, 100 and 200 ft. from the edge of the fill area) along four 200 ft. long transects
(three samples per transect); one transect perpendicular to each side of the fill area. If VOCs
are detected in soil gas at each of the five fill areas, it is anticipated that as many as 60

additional soil gas samples may be collected:

Site Number of Transects Number of Samples

12
12
12
12
12
Total Number of Samples 60

Zr—-I®
O O G N

If twelve additional soil gas samples are not adequate to define the extent of VOC-containing
soils associated with each fill area, additional soil gas samples will be collected at 100 ft.
intervals along the four sampling transects at each fill area until the limits of the impacted fill
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are found. If soil gas surveys need to extend into areas for which there are no property access

agreements, soil gas sampling will be suspended until access is obtained.

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

5.6 Buried Drum and Tank ldentification

5.6.1 Magnetometer Surveys

Magnetometer surveys will be conducted at Sites G, H, I, L and N to identify anomalies
indicative of drum disposal or buried tanks. To determine whether or not the anomalies are
associated with buried drums or tanks, test trenches will be dug at. 1) anomalies that coincide
with groundwater isoconcentrations greater than 10,000 ppb as identified by the 1998 Ecology
and Environment Data Tables/Maps Report, 2) SVE anomalies detected during the soil gas
survey, 3) magnetic anomalies identified by the 1988 Ecology & Environment geophysical
surveys and 4) areas of drum or tank disposal identified during historical air photo analysis of
fill area boundaries. Magnetometer measurements will be made at locations determined by

superimposing a 50 ft. by 50 ft. grid on the fill areas:

Site Grid Size Grid Spacing Measurements
G 400 ft. by 600 ft. 50 ft. by 50 ft. 96
H 400 ft. by 800 ft. 50 ft. by 50 ft. 128
I 400 ft. by 1200 ft. 50 ft. by 50 ft. 192
L 200 ft. by 200 ft. 50 ft. by 50 ft. 16
N 300 ft. by 300 ft. 50 ft. by 50 ft. 36

Total Number of Measurements 468

Magnetometer measurement points will be located in the field by measuring from known points

such as buildings, roads or other cultural features or by using GPS.
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Existing information on plume concentration, combined with information from the soil gas
survey, will be used in evaluating whether or not magnetic anomalies indicate the presence of
buried drums or tanks. Fill areas in Sauget Area 1 were used for disposal of municipal and
industrial waste as well as construction debris. Magnetic anomalies are likely to be numerous,
intense and wide spread in the fill areas. It is appropriate to use a screening method to identify
those anomalies that should be excavated to determine if they are due to buried drums or
tanks. Comparing groundwater and soil gas concentration highs found at each fill area with
corresponding magnetic anomalies at each fill area is a good method for selecting excavation
locations within the fill areas provided groundwater and soil gas concentration highs have not
migrated beyond the limits of the fill area. Coupling this information with prior geophysical
surveys conducted by Ecology and Environment in 1988 and evaluation of historical air photo
analysis to identify portions of the fill areas where drums or tanks were placed will aliow
selection of test trenching locations that focus on areas where tanks or large numbers of

drums may be buried.

5.6.2 Test Trenches

If no excavation location criterion other than the presence of a magnetic anomaly is used to
determine whether or not an excavation is appropriate, disturbance of a significant portion of
each fill area is likely to result. Excessive trenching could result in unacceptable risks to the

community, on-site workers and the environment at sites that currently appear to be stable.

Test trenches to confirm the presence of buried drums or tanks will be done at Sites G, H, |, L
and N. Site G is a fill area stabilized by USEPA in an emergency response that solidified
organic wastes, placed a temporary soil cover the site and controlled site access by installation
of a fence. Recent inspection indicates the site is still stable. Site H is a grass field at the
intersection of two major roads, Queeny Avenue and Falling Springs Road. It is across the
street from the Cahokia Village Hall. Cinders are present at the surface in some areas of the
site. Recent inspection indicates the site is stable with a vegetative cover and no wastes
exposed at the surface. Commercial buildings and a self-storage facility are iocated on the

site. Site L, which is covered with cinders, is located in a vegetated field and appears stable.
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Site N is located at the rear of a former construction company site that is now occupied by
what appears to be a sign company.. The stability of Site N could not be assessed because it
was not visible from publicly accessible areas. Evidence of site clearing across the entire

parcel was readily discernible from Falling Springs Road.

Test trenching will be done to confirm that the presence of buried drums or tanks can be
determined using a combination of magnetic anomalies, air photo analysis and soil gas and
groundwater data. One test trench will be conducted at the largest magnetic anomaly found at
each site that coincides with: 1) drum/tank disposal locations identified by historical air photo
analysis, 2) an area of high VOC concentrations in soil gas, 3) an area of high groundwater
concentrations identified in the 1998 Ecology and Environment Sauget Area 1 Data
Tables/Maps report or 4) major magnetic anomalies report in the 1988 Ecology and
Environment Report “Expanded Site Investigation, Dead Creek Project Sites at
Cahokia/Sauget, lllinois”.

All excavated soil and fill material will be returned to the test trench with the exception of any
intact drums which will be removed provided confined space entry is not needed to retrieve a
drum. Trenches will not be entered to recover drums because of the danger inherent in such
activities. Test trench locations will be determined using GPS and recorded for future reference
in the event drum removal is appropriate. Recovered drums will be overpacked and stored
pending disposal. Free product, solid waste and contaminated soil resulting from rupture of
drums during removal will be cleaned up by absorbing any liquid materials and placing the
spent absorbent, solid waste and contaminated soil in bulk containers at a controlled-access,
fenced, IDW storage area to be constructed north of Judith Lane adjacent to Dead Creek.
Building permits for this facility were obtained in June and construction is scheduled to start in
July. Overpacked drums will be also be stored at this facility. Recovered drums will be stored
until the capacity of the storage pad is exceeded or the investigation is completed, whichever
comes first. Drum and bulk container storage may be indefinite if the IDW contains materials
that can not or will not be accepted by off-site disposal facilities, e.g. dioxin. Any waste
excavated that identifies the source of material present in the fill area will be noted in the field

log and photographed.
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Time spent recovering drums will increase the duration of the Support Sampling Plan schedule
on a one for one basis, i.e. one day spent removing drums will increase the Support Sampling

Plan schedule by one day.

Trenching to remove buried drums or tanks is an activity that should be done, if necessary, as
part of a carefully planned removal action or when a remedy is implemented. Solutia is very
concerned about the safety of workers, the community and the environment during test
trenching and drum removal activities. One release to the atmosphere, which sent five
workers to the hospital, occurred during an investigation conducted in Creek Segment A.
During World War Il, the United States government purchased 15 acres of Monsanto’'s W.G.
Krummrich plant in Sauget, lilinois and built and operated the Chemical Warfare Plant. Solutia
does not know what chemicals were used or produced by this facility. It is quite likely that raw
materials, waste maﬁerials and finished product from the U.S. government’'s Chemical Warfare
Service plant could be present in the fill areas located in Sauget Area 1. For this reason,
Solutia believes intrusive activities at Sites G, H and | to identify buried drums and tanks
should be kept to an absolute minimum if they are conducted at all. The inherent danger to
workers, the public and the environment associated with drum removal activities, limited
groundwater downgradient migration of constituents at Sites G, H and | and no downgradient
groundwater users must be taken into account when considering drum and tank removal
during the site investigation. If large numbers of intact drums are encountered and significant
downgradient migration of constituents could occur if they were left in place until a remedy
could be implemented, a carefully planned and executed removal action to stabilize the

situation could be appropriate.
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6.0 Groundwater Sampling Plan

Groundwater samples will be collected in the alluvial aquifer and bedrock at the fill areas, in
the alluvial aquifer downgradient of the fill areas and in shallow groundwater and domestic
wells adjacent to Dead Creek. The purpose of this sampling is to define current groundwater
quality conditions at the source areas, to define the extent of migration away from the source
areas and to provide information for the human health risk assessment (construction/utility
worker exposure, vapor intrusion into buildings and residential use of groundwater from
shallow wells for lawn and garden watering). The Human Health Risk Assessment Work Plan

is in Volume 1B.

6.1 Degree of Hazard and Mobility of Constituents

Sample number, sample coordinates and all organic and inorganic constituents detected in
groundwater during past investigations of Sauget Area 1 will be compiled into a GIS-
compatible data base, along with data from the EE/CA and RI/FS Support Sampling Plan.
Frequency of detection, average, maximum, minimum and 95% confidence interval
concentrations will be compiled for each detected constituent. Constituent mobility and hazard
will be assessed during the human health risk assessment (Volume 1B Human Health Risk
Assessment of the SSP).

6.2 Recharge and Discharge Areas

Groundwater conditions in the American Bottoms have been studied extensively by the lllinois
State Water Survey, lllinois State Geological Survey and the U.S. Geological Survey.

Information from these studies will be used to define recharge and discharge areas.

Experience at Site R, and information from published reports on the American Bottoms aquifer,
indicates that groundwater flow pattems in the study area are primarily controlled by the
Mississippi River and, to a lesser degree, by Dead Creek. Both drainages run north/south and

groundwater will flow toward them in an east/west direction. For groundwater to flow from
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Sites G, H, | and N to residences located south of these sites, a strong, local perterbation of
the flow system would be needed, for example a high capacity pumping well. Plumes
associated with Sites G, H, | and L, as mapped by Ecology and Environment in 1998
(Appendix A), do not indicate any distortion of the plumes toward the residences on Walnut
Street and Judith Lane. Intermittent pumping of domestic wells for gardening or lawn watering
is unlikely to stress the aquifer enough to cause Constituents to migrate 500 feet cross
gradient. Evaluation of historical information, as described in Section 6.3, will determine if high

capacity industrial pumping occurred southwest of Site H.

To address Agency concems that a southwesterly flow direction from the source areas to the
residential areas south of Judith Lane and west of Dead Creek may exist, groundwater
samples will be collected at three locations on a transect running from Site G to Judith Lane
(see Section 6.5.2.3).

6.3 Regional and Local Flow Direction and Quality

Groundwater conditions in the American Bottoms have been studied extensively by the lllinois
State Water Survey, lllinois State Geological Survey and the U.S. Geological Survey.
Information from these studies will be used to define historical regional and local flow direction
and quality. Dead Creek data compiled by Ecology and Environment in 1998 will be integrated

into this evaluation.

As directed by the Agency, groundwater flow conditions at the source areas will be determined
by installing nine piezometer clusters at the locations shown on Figure 7. Each piezomter
cluster will consist of three small-diameter wells completed in the shallow, intermediate and
deep portions of the alluvial aquifer. Water levels in each well will be measured quarterly for
one year to define seasonal fluctuations in water-level elevations. Water levels in existing
wells will also be measured. Water-level elevation maps will be prepared for each quarterly

measurement round and included in the Support Sampling Plan Data Report.
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6.4 Local Uses of Groundwater

State, county, city and village records will be searched to identify any potential groundwater
users along Dead Creek. Domestic wells identified by Ecology and Environment are

summarized below:

Owner Street Address Water Use Depth
Allen 101 Walnut Street Greenhouse 17 ft.
Ballet 3300 Falling Springs Road Residential 20 ft.
Wright 100 Judith Lane Residential -
Settles 102 Judith Lane Residential -
Schmidt 104 Judith Lane Residential 49
McDonald 109 Judith Lane Residential -
Lyerla 118 Edwards Street Residential -
Hayes 22 Cahokia Street Residential -
Baumeyer 24 Cahokia Street Residential -

Existing domestic well water quality data are included in Appendix B as directed by USACE.
This information was obtained from the 1998 Ecology and Environment Volume 1, Sauget
Area 1, Data Tables/Maps Report prepared for USEPA Region 5.

It is important to note that Cahokia and Sauget are served by a public water supply and that
these and other homes in the area are served by the municipal water supply system. Both

Cahokia and Sauget are believed to have ordinances restricting groundwater use.

6.5 Horizontal and Vertical Distribution of Constituents

Ecology and Environment (1998) defined the areal extent of VOCs and SVOCs in shallow
groundwater at Sites G, H, | and L. These plumes have migrated several hundred feet
downgradient from disposal sites that were used from the 1930s to the 1970s. Plume shape
indicates VOC and SVOC migration is toward the Mississippi River, which is the discharge
point for the American Bottoms aquifer. Ecology and Environment did not collect information

on COC distribution in the intermediate and deep portions of the aquifer.
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Aquifer saturated thickness in the study area is on the order of 80 to 100 ft., perhaps more. A
vertical groundwater sampling interval of 20 ft. would result in 4 to 5 groundwater samples per
sampling station. A vertical sampling interval of 5 ft. would result in 16 to 20 samples per
sampling station. Experience with similar hydrogeologic conditions to those found at Sauget
Area 1 indicates that leachate migration from the fill areas should produce plumes with a
vertical dimension of more than 5 ft. because the source areas are 30 to more than 50 years
old and the aquifer is thick, highly permeable and homogeneous. Under these conditions,
plumes are likely to have a vertical dimension of at least 20 ft. if not more. For this reason, a
vertical sampling interval of 20 ft. is considered appropriate. However, in order to address
Agency concerns about adequate characterization of the plumes, vertical groundwater
samples will be collected every 10 ft.

6.5.1 Fill Area Groundwater

6.5.1.1 Shallow Groundwater

As directed by the Agency in its March 19, 1999 comments on the SSP, groundwater
concentrations at the source areas will be determined by sampling existing Ecology and
Environment wells (Appendix B) EE-01, EE-02, EE-03, EE-04, EE-05, EE-12, EE-13, EE-14,
EE-15, EE-20, EEG-101, EEG-102, EEG-103, EEG-104, EEG-105, EEG-106, EEG-107, EEG-
108, EEG-109, EEG-110, EEG-111 and EEG-112. Each well will be located, checked for
integrity of surface seals, plumbed for depth and matched against construction records,
redeveloped to remove accumulated fine-grained materials and promote groundwater entry
into the well and sampled to provide data on current groundwater conditions at the source
areas. If some or all of these wells no longer exist or can not be sampled, groundwater
samples will be collected at the depth of the former screened interval using push sampling
technologies such as Geoprobe™, HydroPunch™, MicroWell™,  Waterloo Profiler™ or

equivalent sampling technology and low-flow sampling techniques.
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The location and purpose of sampling these wells are summarized below:

Source Area or  Shallow Groundwater

Site Downgradient Well  Background Well Screen Depth
(ft bgs)
Site G EE-05 18 -23
EEG-101 18-23
EEG-102 16.5-215
EEG-104 19-24
EEG-106 18 -23
EEG-107 23-28
EEG-112 21-26
Site H EE-01 28-33
EE-02 18 -23
EE-03 27 - 32
EE-04 18 -23
EEG-110 18- 23
Site | EE-12 28 -33
EE-13 23-28
EE-14 325-375
EE-15 24 -29
EE-20 23-28
Site L EEG-103 165-215
EEG-105 ‘No Construction Log
EEG-109 17.5-22.55
South of Site G EEG-111 No Construction Log
EEG-108 24-29

Background groundwater samples will be obtained from the middie and bottom of the aquifer
at the location of existing wells EE-04, EE-20 and EEG-108 as described in Section 6.12

Number of Groundwater Samples 19

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 60108

Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680

‘Pesticides Method 8081A
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Herbicides Method 8151A
Dioxin Method 8280

6.5.1.2 Alluvial Aquifer Groundwater

As directed by the Agency, one alluvial aquifer saturated-thickness sampling station will be
located at the groundwater concentration high at Site H and one alluvial aquifer saturated-
thickness sampling station will be located at the groundwater concentration high at Site |
(Figure 7). If available records or historical air photographs indicate the location of dredge
spoil from Creek Segment A, the Site | alluvial aquifer saturated thickness sampling station will
be placed at the location of this spoil instead of at the groundwater concentration high as
directed by USACE. Groundwater samples will be collected at this location in order to
determine the vertical extent of organic and inorganic constituents migrating away from Sites H

and I.

Telescoping surface casing will be installed to a depth of 5 ft. and 20 ft. below the fill material
in order to minimize carry-down of site-related constituents during groundwater sample
collection. This casing will be grouted from the bottom up after completion of sampling.

Groundwater samples will be collected every 10 ft. from bottom of the surface casing to
bedrock, which are assumed to be 60 and 100 ft. deep, respectively, using push sampling
technologies such as Geoprobe™, HydroPunch™, MicroWell™, Waterloo Profiler™ or

equivalent sampling technology and low-flow sampling techniques.

Number of Groundwater Samples 8

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B

Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
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Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.1.3 Bedrock Groundwater

As directed by the Agency, one bedrock well will be installed in the middie of Sites G, H and |
in order to determine the vertical extent of organic and inorganic constituents migrating away
from these sites. Telescoping surface casing will be installed to a depth of 5 ft. and 20 ft.
below the fill material and 5 ft. into bedrock in order to minimize carry-down of site-related
constituents during groundwater sample collection and vertical migration of site-related

constituents after completion of sampling.

Bedrock will be cored to a depth of 20 ft. below the telescoping casing. Cores will be digitally
photographed in color against a scale and evaluated for porosity by examination and
petrographic thin sections. A groundwater sample will be collected from each core hole.

Sampling locations will be based on the fill area shallow groundwater sampling results (Section
6.5.1.1).

Number of Groundwater Samples 3

Analyses VOCs Method 82608
SVOCs Method 8270C
Metals Method 60108
Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290
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All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.2 Downgradient Alluvial Aquifer Groundwater

6.5.21 SitesG,Hand L

The horizontal and vertical extent of organic and inorganic constituents migrating away from
Sites G, H and L and toward the Mississippi River will be determined by collecting samples at
three sampling stations located along a transect between the maximum shallow groundwater
concentrations at Site G and Route 3 (Figure 7). Groundwater samples will be collected every
10 ft. from the water table to bedrock, which is assumed to be 100 ft. deep, using push
sampling technologies such as Geoprobe™, HydroPunch™, MicroWell™, Waterloo Profiler™ or

equivalent sampling technology and low-flow sampling techniques.

Experience at other sites indicates this push sampling technology such as Geoprobe™ can
reach depths of 60 ft. Depth of penetration can be increased at some locations by loosening
the soil above the sampling horizon with a small-diameter solid stem auger before pushing the
sampling probe to the required sampling depth. When the Geoprobe™ sampler or equivaient
sampling technology can not penetrate to the required sampling depth, MicroWelis™ will be
used to collect groundwater samples. These small-diameter wells are vibrated into place using
a small vibratory hammer. Experience in deep aquifers at other sites indicates that sampling
depths of 100 ft. can be achieved. If the required sampling depths can not be reached with
either of these two technologies, conventional percussion drilling equipment will be used to

drive 1-1/4 inch diameter drive points to the required sampling depths.

Number of Groundwater Samples 30

Analyses VOCs Method 82608
SVOCs Method 8270C
Metals Method 6010B

Mercury Method 7470A
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Cyanide
PCBs
Pesticides
Herbicides

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.2.2 Sitel

The horizontal and vertical extent of organic and inorganic constituents migrating away from
Site | and toward the Mississippi River will be determined by collecting samples at three
sampling stations located along a transect between the maximum shallow groundwater
concentrations at Site | and Route 3 (Figure 7). Groundwater samples will be collected every
10 ft. from the water table to bedrock, which is assumed to be 100 ft. deep, using push

sampling technologies such as Geoprobe™, HydroPunch™, MicroWell™, Waterloo Profiler™ or

Method 9010B
Method 680

Method 8081A
Method 8151A

equivalent sampling technology and low-flow sampling techniques.

Number of Groundwater Samples 30

Analyses VOCs
SVOCs
Metals
Mercury
Cyanide
PCBs
Pesticides
Herbicides

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.2.3 Areas Southwest of Sites G, H, l and L

The horizontal and vertical extent of organic and inorganic constituents migrating away from

Sites G, H, | and L and moving in a southwesterly direction will be determined by collecting

Method 82608
Method 8270C
Method 6010B
Method 7470A
Method 9010B
Method 680

Method 8081A
Method 8151A
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samples at three sampling stations located along a transect between the maximum shallow
groundwater concentrations in Site G and Judith Lane (Figure 7). Groundwater samples will
be collected every 10 ft. from the water table to bedrock, which is assumed to be 100 ft. deep,
using push sampling technologies such as Geoprobe™, HydroPunch™, MicroWell™, Waterioo

Profiler™ or equivalent sampling technology and low-flow sampling techniques.

Number of Groundwater Samples 30

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7470A
Cyanide Method 90108
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.2.4 Dioxin Sampling

Presence or absence of dioxin in groundwater migrating away from Sites G, H, | and L will be
determined by analyzing samples from the shallow (20 ft. bgs), intermediate (60 ft. bgs) and
deep (100 ft. bgs) portions of the alluvial aquifer at each of the three sampling stations
downgradient of Sites G, H and L, each of the three sampling stations downgradient of Site |
and each of the three sampling stations southwest of Sites G, H, | and L. Samples will be
collected concurrently with the VOC, SVOC, Metals, Mercury, Cyanide, PCB, Pesticide and
Herbicide samples described above.

Number of Groundwater Samples 27

Analyses Dioxin Method 8290
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6.5.3 Bedrock Groundwater

See Section 6.5.1.3.

6.5.4 Domestic Wells

6.5.4.1 Shallow Groundwater

Ecology and Environment (1998) identified several homes on Wainut Street and Judith Lane
with private water wells. Shallow groundwater samples will be collected at two sampling
stations to determine if site-related constituents are migrating from Dead Creek toward these
domestic wells (Figure 7). One sampling station will be located at the end of Walnut Street
and the other sampling station will be located on the east bank of Dead Creek at Judith Lane.
Groundwater samples will be coliected at the water table and at depths of 20 and 40 ft. below
ground surface which bracket the typical completion depth of domestic wells in southern
lllinois. Push sampling technologies such as Geoprobe™, HydroPunch™, MicroWell™,
Waterloo Profiler™ or equivalent sampling technology and low-flow sampling techniques will be

used to collect six groundwater samples.

Number of Groundwater Samples 6

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B

Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides  Method 8151A
Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.
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6.5.4.2 Time-Series Sampling

After collection and analysis of the shallow groundwater vertical-profile samples at Walnut
Street and Judith Lane, one MicroWell™ will be installed at each sampling station with its
screened interval in the zone of highest detected constituent concentrations. USACE required
stressing the aquifer at this sampling location. Time series samples will be collected over a 24-
hour period with samples collected at 0, 12 and 24 hours after the start of pumping in order to
stress the saturated zone during sampling and determine constituent concentration trends.
Pumping rates can not be determined in advance but will be set so that the Microwell™ can be

pumped continuously for 24 hours without drying up.

Number of Groundwater Samples 6

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7470A
Cyanide Method S010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.5.4.3 Domestic Wells

Groundwater samples will be collected from a total of four domestic wells on Walnut Street and
Judith Lane that could be used for irrigation or drinking water supply. Preference will be given
to sampling wells that were sampled in the past by |IEPA in order to provide some degree of

historical record. Past domestic well sampling results, extracted from the 1998 Ecology and
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Environment report “Volume 1, Sauget Area 1, Data Tables/Maps” are included in Appendix B
as directed by USACE.

Number of Groundwater Samples 4

Analyses VOCs Method 8260
SVOCs Method 8270
Metals Method 6010
Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides  Method 8151A
Dioxin Method 8290
All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

6.6 Slug Tests

A considerable amount of information on the hydraulic characteristics of the American Bottoms
aquifer is available from the lllinois Water Survey, lllinois Geological Survey and US Geological
Survey. Public information, augmented by site-specific slug tests, may be all that is needed to
design a pump and treat system should such a remedial measure be selected for a site.
Performance of a pumping test on a high yield aquifer creates practical problems such as
storage, treatment and disposal of large volumes of pumped water. When it is necessary to
design a pump and treat system, it may be simpler to use the best available information to
design the recovery and treatment system and then add more recovery wells and treatment
capacity if the system does not perform as expected. For these reasons, slug testing was

selected as the preferred method for determining site-specific aquifer hydraulic characteristics.

Three slug tests will be collected at each fill area (Sites G, H, |, L and N) to determine aquifer

hydraulic conductivity. Slug tests will be conducted in the upper, fine-grained zone, the middle
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fine sand zone and the lower coarse sand zone typical of the American Bottoms aquifer in this

area.

Number of Slug Tests 15

6.7 Grain Size Analyses

One soil boring will be completed adjacent to each fill area (Sites G, H, |, L and N) and soil
samples will be collected from the upper, middle and lower aquifer zones using a Geoprobe™
or other suitable push technology. All sampling locations will be selected in the field with the

concurrence of the USEPA or its designee. Each soil sample will be analyzed for grain size.

Number of Grain Size Analyses 15

6.8 Upgradient Samples

Existing wells EE-20, EE-04 and EEG-108 will be used as background (upgradient)
groundwater sampling locations. These wells, which are screened at depths of 23 - 28, 18 -
23, 24 -29 ft below ground surface, respectively, will be redeveloped as described in Section
6.5.1.1. If these wells cannot be used, Geoprobe™, HydroPunch™, Microwell™, Waterloo
Profiler™ or equivalent sampling technology will be used to collect samples from the center of
the former screened intervals at each of these locations using low-flow sampling techniques.
In addition, groundwater samples will be at depths of 60 and 100 ft. below grade surface at
each of these locations using push sampling technologies such as Geoprobe™, HydroPunch™,
MicroWell™, Waterloo Profiler™ or equivalent sampling technology and low-flow sampling
techniques. A sampling depth of 60 ft. is approximately the midway between the screened
interval of the existing shallow wells and the bottom of the aquifer which is anticipated to be

approximately 100 ft. deep.

Number of Groundwater Samples ]
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Analyses VOCs Method 8260
SVOCs Method 8270
Metals Method 6010

Mercury Method 7470A
Cyanide Method 90108
PCBs Method 680
Pesticides Method 8081A
Herbicides  Method 8151A
Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

-72-



Sauget Area 1 EE/CA and RI/FS
Support Sampling Plan
June 25, 1999

7.0 Soil Sampling Plan

Soil samples will be collected in both undeveloped and developed areas that are susceptible to
flooding and deposition of wind-blown dust. Specifically, floodplain soil sampling will be done
in an area bounded by Queeny Road on the north, Falling Springs Road on the east, Route
157 on the south and Route 3 (Mississippi Avenue) on the west. This is the area where water
backs up at road crossings during heavy rains and where PCBs are known to occur in creek

sediments. This area also includes most of the residential development in Sauget Area 1.

Information from the soil sampling program will be used to determine the extent of migration
due to overbank flooding and wind-blown dust deposition. In addition, surficial and subsurface
soil information will be used in the human health risk assessment (construction/utility worker
and residential exposure scenarios). The Human Health Risk Assessment Work Plan is in
Volume 1B of the SSP.

Floodplain soil samples will be collected every 200 ft. on seven transects in undeveloped
areas, a total of 45 sampling stations. Based on these sampling results, twenty soil sampling
stations will be located in developed areas. Three samples will be collected in developed
areas adjacent to Transects 1, 2, 3, 4, 5 and 6 and two samples will be collected in developed
areas adjacent to Transect 7 which is the transect at the downgradient limit of the residential
area. All sampling locations will be selected in the field with the concurrence of the USEPA or
its designee. Twenty developed area samples are considered an appropriate number for
identification in this SSP until undeveloped area soil samples and Creek Segment B, C, D and
E sediment samples are collected and analyzed. Then information on the extent and
concentration of constituents in undeveloped area floodplain soils and creek sediments can be

used for final selection of developed area sampling locations.

7.1 Extent of Contamination in Undeveloped Area Surface Soils

Surficial (0 to 0.5 ft) soil samples will be collected every 200 ft. on seven transects

perpendicular to Dead Creek to determine the extent of migration via the surface water
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(overbank flow) and air (wind biown dust) pathways (Figure 8). Sampling transects are placed

in undeveloped areas adjacent to developed areas to allow ready access for sampling.

Number of Number of Number of
Sampling Surficial Subsurface
Transect Length Stations Soil Samples Soil Samples
(feet)
1 1300 7 7 7
2 1000 6 6 6
3 1300 7 7 7
4 1300 7 7 7
5 1000 6 6 6
6 800 5 5 5
7 1200 7 7 7
Total 45 45 45
Number of Undeveloped Area
Surficial Soil Samples 45
Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

7.2 Extent of Contamination in Undeveloped Area Subsurface Soils

Subsurface (0.5 to 6 ft.) soil samples will be collected every 200 ft. on seven transects
perpendicular to Dead Creek to determine the extent of migration via the surface water
(overbank flow) and air (wind blown dust) pathways (Figure 8). Subsurface soil samples will be
collected from 0.5 ft to 6 ft below ground surface. Visual observation of discoloration and field

PID/FID readings will be used to identify the most impacted portion of the sample which will be
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selected for chemical analysis. Discoloration indicates the presence or organic and/or
inorganic constituents and PID/FID readings indicate the presence of volatile organics.

Surface and subsurface soil sampling stations will be co-located.

Number of Undeveloped Area

Subsurface Soil Samples 45

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 90108
PCBs Method 680
Pesticides Method 8081A
Herbicides  Method 8151A

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

7.3 Extent of Contamination in Developed Area Surface Soil Samples

Surficial soil samples (0 to 0.5 ft below ground surface) will be collected in at least 20 locations

in developed areas. Soil samples will be collected at three residences adjacent to Transects 1

to 6 and at two residences adjacent to Transect 7.

Number of Developed Area Surface Soil Samples 20

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides  Method 8151A
Dioxin Method 8280
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All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

7.4 Extent of Contamination in Developed Area Subsurface Soil Samples

Subsurface soil samples (0.5 to 6 ft below ground surface) will be collected in at least 20
locations in developed areas. Soil samples will be collected at three residences adjacent to
Transects 1 to 6 and at two residences adjacent to Transect 7. Visual observation of
discoloration and field PID/FID readings will be used to identify the most impacted portion of
the sample which will be selected for chemical analysis. Discoloration indicates the presence
or organic and/or inorganic constituents and PID/FID readings indicate the presence of volatile

organics.

Number of Developed Area Subsurface Soil Samples 20

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

7.5 Dioxin Sampling

To provide information for the human health risk assessment (construction/utility worker
exposure), the Agency directed that 20 percent of the subsurface soil samples will be analyzed
for dioxin. As directed by USACE, 20% of the surface soil samples will be analyzed for dioxin.
Visual observation of discoloration and field PID/FID readings will be used to identify the most

impacted portion of the sample which will be selected for chemical analysis. Discoloration
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indicates the presence or organic and/or inorganic constituents and PID/FID readings indicate

the presence of volatile organics.

Number of Surface Soil Dioxin Samples 13
Number of Subsurface Soil Dioxin Samples 13
Total Number of Analyses 26
Analyses Dioxin Method 8280

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

7.6 Background Soil Samples

Background soil samples will be collected at the locations of the background groundwater
wells, specifically existing wells EE-20, EE-04 and EEG-108 which are east of Sites |, H and L,
respectively. Samples will be collected from a depth of O to 0.5 ft. and 0.5 to 6 ft. below

ground surface.

Number of Background Soil Samples 6

Analyses VOCs Method 82608
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8280

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.
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7.7 Leachate Samples from Fill Areas

One leachate sample will be collected from Site | and one leachate sample will be collected
from Site G using the 2-inch diameter well installed during the waste characterization program
completed at each of these fill areas. As directed by USACE, these wells will be stressed so
that a representative leachate sample can be collected. Wells will be pumped at a rate that
allows continuous discharge without drying up the well and enough volume will be pumped to
ensure that water from at least a foot away from the filter pack is drawn into the well before a
sample is collected. For an 8-inch diameter borehole, a two-foot long screen and a porosity of

0.3, this amounts to approximately 25 gallons of leachate.

Pumping will be limited by constraints imposed by leachate storage and disposal requirements.
These samples will be used in the leachate treatability pilot tests.

7.8 Soil Sampling of Residential/Commercial Areas Adjacent to Dead Creek

See Sections 7.1 through 7.5 above.
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8.0 Sediment Sampling Plan

Vertically-integrated sediment samples will be collected in Dead Creek to determine the extent
of downstream migration of site-related constituents and to provide information for use in the
human health risk assessment (recreational teenager and recreational fishing scenarios) and
the ecological risk assessment (endpoint organism exposure to sediments). The Human Health
Risk Assessment Work Plan is in Volume 1B of the SSP and the Ecological Risk Assessment

Work Plan is in Volume 1C.

As directed by the Agency, sediment samples will be collected at 200 ft. intervals in the
undeveloped portions of Dead Creek, i.e. Creek Segments B and F, and at 150 ft. intervals in
the developed portions of Dead Creek, specifically Creek Segments C, D and E to determine
the extent of migration of industry-specific constituents. A 150 ft. sediment sampling interval
was used in the 1991 Geraghty & Miller investigation of Creek Segment B so repeating sample
collection at an 150 ft. interval is not considered appropriate in this creek segment even though
its southern end passes through a developed area. For this reason, sediment samples will be

collected at 200 ft. intervals in Creek Segment B.

Sediment samples will be collected every 1,000 ft. in Dead Creek to determine the extent of

migration of site-related constituents.

As directed by USACE, sediment sampling locations in Creek Segments B, C, D, E and the
portion of Creek Segment F upstream of the Borrow Pit Lake will be adjusted in the field so
that samples are obtained from the upstream and downstream ends of each road culvert at a
specified radial distance from the culvert. Samples will be collected within a radial distance of

ten feet from the upstream and downstream ends of each road culvert.

The extent of migration information collected as part of this task, coupled with sediment
thickness measurements and channel cross sectional area, will provide enough information to

determine volume of impacted sediments.
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Sediment samples will not be coliected in Creek Segment A. This creek segment was used as
a storm water detention basin which was dredged a number of times to remove accumulated
sediment. Dredge spoil was placed on the creek banks and in Site |. Cerro Copper performed
an IEPA-approved remedial action for Creek Segment A in 1990 and 1991. Approximately
20,000 cubic yards of Impacted sediments were excavated from depths of 10 to 15 feet below
grade and transported off site for disposal at the Waste Management landfill in Emelie,
Alabama. After excavation, an HDPE vapor barrier was installed and Creek Segment A was
backfilled. The site is now fenced and used as a controlled-access truck parking lot. Since
Creek Segment A was remediated under an agreement with IEPA, no further characterization

is considered necessary.
8.1 Extent of Industry-Specific Constituent Migration in Undeveloped Areas

Vertically-integrated sediment core samples will be collected at 200 ft. intervais in Creek
Segment B and Creek Segment F to determine the extent of downstream migration of
constituents related to specific industrial sources located at the upstream end of Dead Creek
(Figure 9). The combined length of these creek segments is approximately 10,000 ft.
Industry-specific constituents include PCBs (discontinued chemical manufacturing operation),
Total Petroleum Hydrocarbons (closed oil refinery), Copper (active metal refining) and zinc

(active metal refining). This information will also be used in the human health risk assessment.

Samples will be collected in depositional areas at the thickest sediment profile. Channel cross
section will be surveyed at each sampling station and sediment depth will be measured at
three (3) locations perpendicular to the channel (channel center and half way between channel

center and right channel edge and half way between channel center and left channel edge).

Number of Sediment Samples 50

Analyses PCBs Method 680
TPH Method 8015B
Copper Method 7211
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Zinc Method 7951
TOC

Grain Size

Solids Content

Savannah Laboratories, which will perform the sediment analyses, does not have a procedure
in their QAPP for analyzing zinc by AA. Savannah has all the necessary equipment to conduct
this analysis but does not have the necessary lamp. This lamp will be obtained prior to start of

sample analysis.

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

8.2 Extent of Industry-Specific Constituent Migration in Developed Areas

Vertically-integrated sediment core samples will be collected at 150 ft. intervals in Creek
Segments C, D and E to determine the extent of downstream migration of constituents related
to specific industrial sources located at the upstream end of Dead Creek (Figure 8). The
combined length of these creek segments is approximately 7,000 ft.. Industry-specific
constituents include PCBs (discontinued chemical manufacturing operation), Total Petroleum
Hydrocarbons (closed oil refinery), Copper (active metal refining) and zinc (active metal
refining). This information will also be used in the human health risk assessment.

Samples wili be collected in depositional areas at the thickest sediment profile. Channel cross
section will be surveyed at each sampling station and sediment depth will be measured at
three (3) locations perpendicular to the channel (channel center and half way between channel

center and right channel edge and half way between channel center and left channel edge).

Number of Sediment Samples 47

Analyses PCBs Method 680
TPH Method 8015B
Copper Method 7211
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Zinc Method 7951
TOC

Grain Size

Solids Content

Savannah Laboratories, which will perform the sediment analyses, does not have a procedure
in their QAPP for analyzing zinc by AA. Savannah has all the necessary equipment to conduct
this analysis but does not have the necessary lamp. This lamp will be obtained prior to start of

sample analysis.

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

8.3 Extent of Industry-Specific Constituent Migration in the Borrow Pit Lake

Vertically-integrated sediment core samples will be collected at 400 ft. intervals from the
upstream end of the borrow pit lake in Creek Segment F down to the confluence of Dead
Creek with the lake in order to determine the distribution of constituents related to specific
industrial sources located at the upstream end of Dead Creek (Figure 9). Industry-specific
constituents include PCBs (discontinued chemical manufacturing operation), Total Petroleum
Hydrocarbons (closed oil refinery), Copper (active metal refining) and zinc (active metal
refining). This information will also be used in the human health risk assessment.

Samples will be collected along the center line of the lake. While sediment deposition is likely
at the point where Dead Creek enters the Borrow Pit Lake, sediment transport north of the
confiuence will be limited by backwater depositional processes and streamfiow into the north

end of the lake.

Number of Sediment Samples 8

Analyses PCBs Method 680
TPH Method 8015B
Copper Method 7211
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Zinc Method 7951
TOC

Grain Size

Solids Content

Savannah Laboratories, which will perform the sediment analyses, does not have a procedure
in their QAPP for analyzing zinc by AA. Savannah has all the necessary equipment to conduct
this analysis but does not have the necessary lamp. This lamp will be obtained prior to start of

sample analysis.

All sampling locations will be selected in the field with the concurrence of the USEPA or its
designee.

8.4 Extent of Site-Specific Constituent Migration in Dead Creek

Vertically-integrated sediment core samples will be collected every 1000 ft. in Dead Creek,
from the upstream end of Creek Segment B to the downstream end of Creek Segment F at the
Old Prairie du Pont Creek lift station, to determine the extent of downstream migration of
TCU/TAL constituents (Figure 10). These broad-scan analyses are also intended to provide

information for the human health and ecological risk assessments.

Two sediment core samples will be collected in the borrow pit lake in Creek Segment F
upstream of the discharge of Dead Creek to assess the effect of backwater conditions and/or
the contributions of other sources. One sample will be collected upstream and one sample will
be collected downstream of the confiluence of Dead Creek and Old Prairie du Pont Creek to
determine the impact of the Dead Creek discharge on sediment quality in Old Prairie du Pont
Creek.

The location of the upstream sample in Old Prairie du Pont Creek will be collected at an
appropriate distance from the confluence with Dead Creek so that possible previous effects of
flooding and flow reversals will not affect the collection of the background sample. As reported
in the 1996 HRS package prepared by PRC Environmental Management, inc. for USEPA, a
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background sampling station was located 200 ft. north of the confluence of Dead Creek and

Old Prairie du Pont Creek. The sediment background sample will be collected at this location.

Samples will be collected in depositional areas at the thickest sediment profile. Channel cross
section will be surveyed at each sampling station and sediment depth will be measured at
three (3) locations perpendicular to the channel (channel center and half way between channel

center and right channel edge and half way between channel center and left channel edge.

Number of Sediment Samples 20

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290
TOC

Grain Size

Solids Content

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.
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9.0 Surface Water Sampling Plan

Surface water samples will be collected to determine the extent of downstream migration of
site-related constituents and to provide information for use in the human health risk
assessment (recreational teenager and recreational fishing scenarios) and the ecological risk
assessment (endpoint organism exposure to surface water). The Human Health Risk
Assessment Work Plan is in Volume 1B of the SSP and the Ecological Risk Assessment Work

Plan is in Volume 1B.

9.1 Areas of Surface Water Contamination in Dead Creek and its Tributaries and

Surrounding Wetland Areas

Surface water samples will be collected every 1000 ft. in Dead Creek, from the upstream end
of Segment B to the downstream end of Segment F at the Old Prairie du Pont Creek lift
station, to determine the extent of downstream migration of site-related constituents (Figure
10).

Two surface water samples will be collected in the borrow pit lake in Creek Segment F
upstream of the discharge of Dead Creek to assess the effect of backwater conditions and/or
the contributions of other sources. One sample will be collected upstream and one sample will
be collected downstream of the confluence of Dead Creek and Old Prairie du Pont Creek to
determine the impact of the Dead Creek discharge on surface water quality in Old Prairie du
Pont Creek.

The location of the upstream sample in Old Prairie du Pont Creek will be collected at an
appropriate distance from the confluence with Dead Creek so that possible previous effects of
flooding and flow reversals will not affect the collection of the background sample. As reported
in the 1996 HRS package prepared by PRC Environmental Management, Inc. for USEPA, a
background sampling station was located 200 ft. north of the confluence of Dead Creek and
Old Prairie du Pont Creek. The surface water background sample will be collected at this

location.
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Samples will be collected at a depth of 0.6 of the water column (measured from the top of the

water column).

Number of Surface Water Samples 20

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010A
Mercury Method 7470A
Cyanide Method 9010B
PCBs Method 680

Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290
TSS

TDS

Hardness

pH

Fluoride

Total Phosphate
Orthophosphate

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.
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10.0 Air Sampling Plan

Ambient air sampling will be conducted to determine the tendency of site constituents to enter
the atmosphere and local wind pattems. Air sampling data will be used in the human health
risk assessment (construction/utility worker and residential exposure scenarios). The Human
Health Risk Assessment Work Plan is in Volume 1B of the SSP.

10.1 Tendency of Constituents to Enter the Atmosphere and Local Wind Patterns

10.1.1 Volatile Organics

24-hour cumulative duration sorbent tube samples will be collected on a warm, dry day using
TO1 sampling protocols in order to determine the tendency of site constituents to enter the
atmosphere and local wind patterns. Two upwind and two downwind sorbent tube samplers
will be installed around Site G and three upwind and six downwind sorbent tube samplers will
be installed at Sites H, | and L. All sampling locations will be selected in the field with the
concurrence of the USEPA or its designee. Samples are not being collected at Site N

because it is a construction debris disposal site.

Number of Volatile Organic Air Samples 13

Analyses VOCs 8260B

10.1.2 Semivolatile Organics, PCBs and Dioxins

24-hour cumulative duration PUF samples will be colliected on a warm, dry day in order to
determine the tendency of site constituents to enter the atmosphere and local wind pattems.
Two upwind and two downwind PUF samplers will be installed around Site G and three upwind
and six downwind PUF samplers will be installed at Sites H, | and L. All sampling locations will
be selected in the field with the concurrence of the USEPA or its designee. Samples are not
being collected at Site N because it is a construction debris disposal site.
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Number of Organic Air Samples 13

Analyses SVOCs T0-13
PCBs TO-4
Dioxin TO-9

10.1.3 Metals

24-hour cumulative duration PM 2.5 samples will be collected over a 7 day period in order to
determine the tendency of site constituents to enter the atmosphere and local wind patterns.
Two upwind and two downwind PM 2.5 samplers will be installed around Site G and three
upwind and six downwind PM 2.5 samplers will be installed at Sites H, | and L. All sampling
locations will be selected in the field with the concurrence of the USEPA or its designee.

Samples are not being collected at Site N because it is a construction debris disposal site.

Number of Metals Air Samples 13

Analyses Metals 6010B

10.2 Degree of Hazard

All detected organic and inorganic constituents detected will be compiled into a data base.
Frequency of detection, average, maximum, minimum and 95% confidence interval
concentrations will be compiled for each detected constituent along with information on degree
of hazard. This information will be used in the human health risk assessment. The Human
Health Risk Assessment Work Plan is in Volume 1B of the SSP.
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11.0 Ecological Assessment Sampling Plan

Data from the Ecological Assessment Sampling Plan will be used to evaluate the impact of
site-related constituents on the following assessment endpoint organisms: large mouth bass,
great blue heron, bald eagle, mallard duck, muskrat and river otter. The Ecological Risk
Assessment Work Plan (Volume 1C of the SSP) and QAPP/FSP (Volume 3 of the SSP),
describes how ecological sampling will be performed and how data will be used to assess

impacts on assessment endpoint organisms.

VOC analysis is not included in the ecological assessment, except in the two reference areas,
because VOC concentration in surface water and sediment is being determined as part of
Sections 8.0 and 9.0 of the SSP, respectively. In addition, the benthic organism, vegetation,
crawfish and fish samples are composites and VOC analyses can not be done on composites.

Fish sampling is focused on Creek Segment F because the Borrow Pit Lake at the southemn
end of this creek segment appears to be the best habitat area for fish and wildlife, it is most
likely to be the primary depositional area for sediments transported from the upper reaches of
Dead Creek and recreational fishing is most likely to occur at this location. Fish sampling is
not proposed for Creek Segments B, C, D and E and the stream portion of Creek Segment F
between Route 157 and the Borrow Pit Lake because these segments are essentially a storm
water drainage channel in a densely settled area where streamflow is intermittent and habitat
is limited. As directed by USACE, if fish are observed in Creek Segments B, C, D, E or the
stream portion of F, one composite sample consisting of at least five forager fish will be
prepared for each segment in which fish are found and analyzed for the following parameters:

Number of Composite Forager Fish Samples 5 (Whole Fish)
Total Number of Analyses 5
Analyses SVOCs Method 8270C

Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
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PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290
Fish will be sampled in areas with constituents that have a high bioaccumulation factor, e.g.
PCBs, if data are available to identify these areas. If data are not available, fish will be

coliected over the entire length of the creek segment.

As directed by Weston, if crawfish are observed in Creek Segments B, C, D, E or the stream
portion of F, one composite sample consisting of at least five crawfish will be prepared for
each segment in which crawfish are found and analyzed for the following parameters:

Number of Composite Crawfish Samples 5 (Whole Crawfish)
Total Number of Analyses 5
Analyses SVOCs Method 8270C

Metals Method 60108
Mercury Method 7471A
Cyanide Method 80108
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Crawfish will be sampled in areas with constituents that have a high bioaccumulation factor,
e.g. PCBs, if data are available to identify these areas. If data are not available, crawfish will
be collected over the entire length of the creek segment.

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

Fish sampling stations in the Borrow Pit Lake will be co-located with sediment sampling

stations.

11.1 Affected Ecosystem Description
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A habitat assessment will be conducted by assembling information from published and public
sources on wetlands, special habitats, cover types and areal extent, lists of vegetation and
fauna (terrestrial and aquatic) present in the area and rare, threatened and endangered
species lists. After assembling this information, a walk-through habitat assessment of the
study area will be conducted over a three to five day period with the uitimate goal of confirming
that the appropriate assessment endpoint organisms were selected for evaluation in the
Ecological Risk Assessment. Simple maps showing areas of trees, riparian vegetation,
dominant flora, etc. will be prepared during this walk through. Animals and birds present in the
study area will be determined by direct observation of the animals, recording indirect evidence

such as tracks, droppings, etc. and listening to or recording bird calls.

After performance of the habitat assessment, types of vegetation to be sampled and used in
the Ecological Risk Assessment will be selected and submitted to the Agency for acceptance.
Since bullrushes are used as a food source by both ducks (seeds) and muskrats (plant), it is
likely that this will be the plant species selected for sampling and chemical analysis.
Compositing of various plant species at a sampling location may also be done in order to
provide inputs to the Ecological Risk Assessment. Compositing of benthic organisms may also

need to be done to obtain enough mass for chemical analysis.

11.2 Evaluation of Toxicity in Creek Segments B,C,Dand E

As directed by USACE, sediment samples will be collected at three locations in Creek
Segments B, C, D and E. Sediment bioassay, benthic organism and vegetation samples will
also be collected at these locations, as directed by IEPA, in order to evaluate the risks to

endpoint organisms resulting from the presence of site-related constituents (Figure 11).

If samples are collected at the high, average and low copper concentration location in each
creek segment as directed by Weston, ecological sampling can not be done until May/June
2000 and total project duration will increase by 8 months (Section 16.0). In order to complete
the EE/CA in 19 months, ecological samples need to be collected in the upper, middle and
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lower stretches of each creek segment during September/October 1999. Existing sediment

quality data can be used to guide selection of these sampling locations.

Benthic community structure will be evaluated by collecting three sediment grab samples at
each sampling station. A total of 36 benthic community structure evaluations will be done, one

on each grab sample.

Number of Sediment Bioassays 12

Number of Sediment Samples 12

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Number of Composite Benthic Organism Samples 4

Number of Composite Vegetation Samples (Seeds/Stems) 12

Number of Composite Vegetation Samples (Plant Roots) 12

Total Number of Analyses 36
Analyses SVOCs Method 8270C

Metals Method 60108
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its
designee. Sediment samples from the high, average and low copper concentration locations
of each creek segment will be composited to provide sufficient benthic organism tissue mass
for chemical analyses if the 26 month schedule is followed. Sediment samples from the upper,
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middle and lower portions of each creek segment will be composited to provide sufficient

benthic organism tissue mass for chemical analysis if the 19 month schedule is followed.
11.3 Evaluation of Toxicity in Site M Sediments

As directed by Weston, sediment bioassay, benthic organism and vegetation samples will also
be collected at one location in Site M in order to evaluate the risks to endpoint organisms
resulting from the presence of site-related constituents. Samples will be collected at one of the
four sediment sampling locations (Section 5.2 and Figure 4). Benthic community structure will
be evaluated by collecting three sediment grab samples at the sampling station. A total of

three benthic community structure evaluations will be done, one on each grab sample.
Number of Sediment Bioassays 1

Number of Sediment Samples 1
Number of Composite Benthic Organism Samples 1
Number of Composite Vegetation Samples (Seeds/Stems) 1
Number of Composite Vegetation Samples (Plant Roots) 1

Total Number of Analyses 4

Analyses SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

All sampling locations will be selected in the field with the concurrence of the USEPA or its

designee.

11.4 Evaluation of Toxicity in Creek Segment F
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Sediment bioassay, benthic organism and vegetation samples will be collected at three
locations in the stream portion of Creek Segment F between Route 157 and the Borrow Pit
Lake (Figure 11) as directed by IEPA.

If samples are collected at the high, average and low copper concentration location in each
creek segment as directed by Weston, ecological sampling can not be done until May/June
2000 and total project duration will increase by 8 months (Section 16.0). In order to complete
the EE/CA in 19 months, ecological samples need to be collected in the upper, middie and
lower stretches of each creek segment during September/October 1999. Existing sediment

quality data can be used to guide selection of these sampling locations.

Benthic community structure will be evaluated by collecting three sediment grab samples at
each sampling station. A total of nine benthic community structure evaluations will be done,

one on each grab sample.

Number of Sediment Bioassays 3

Number of Sediment Samples 3

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Number of Composite Benthic Organism Samples 1

Number of Composite Vegetation Samples (Seeds/Stems) 3

Number of Composite Vegetation Samples (Plant Roots) 3

Total Number of Analyses 7

Analyses SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
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Cyanide Method S010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Sediment samples from the high, average and low copper concentration locations of each
creek segment will be composited to provide sufficient benthic organism tissue mass for
chemical analyses if the 26 month schedule is followed. Sediment samples from the upper,
middle and lower portions of each creek segment will be composited to provide sufficient

benthic organism tissue mass for chemical analysis if the 19 month schedule is followed.

Sediment bioassay, benthic organism, vegetation, crawfish and fish samples will be coliected
at three locations in the Creek Segment F Borrow Pit Lake to evaluate the risks to endpoint
organisms resulting from the presence of site-related constituents (Figure 11). One sampling
station will be located upstream of the discharge of Dead Creek, one sampling station will be
located near the discharge of Dead Creek and one sampling station will be located
downstream of the discharge of Dead Creek. Benthic community structure will be evaluated at
each sampling station, a total of three benthic community structure evaluations. Biological
sampling stations will be collected with sediment sampling stations (Section 8.4). Large mouth
bass will be sampled in the Borrow Pit Lake in order to provide fillet information for the human
health risk assessment (recreational fishing exposure pathway). If large mouth bass are nolt
present or present in insufficient quantities, other game fish such as crappie will be collected in
order to obtain the fillet samples needed for the Human Health Risk Assessment. Each

composite fish and crawfish sample will include at least five individual organisms.

w

Number of Sediment Bioassays

Number of Sediment Samples

Number of Benthic Organism Samples

Number of Composite Vegetation Samples (Seeds/Stems)
Number of Composite Vegetation Samples (Plant Roots)
Number of Composite Crawfish Samples

Number of Composite Small Forager Fish Samples 3 (Whole Body)
Number of Composite Medium Bottom Feeder Fish Samples 3 (Whole Body)

WWwwWwww
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Number of Composite Large Predator Fish Samples 3 (Whole Body)
Number of Composite Game Fish Samples 3 (Fillet)
Total Number of Analyses 27
Analyses - SVOCs Method 8270C

Metals Method 6010B
Mercury Method 7471A
Cyanide Method 90108
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Each composite fish tissue sample will be analyzed for lipids. All sampling locations will be
selected in the field with the concurrence of the USEPA or its designee.

11.5 Evaluation of Toxicity in the Reference Area

Surface water, sediment, sediment bioassay, benthic organism, vegetation, crawfish and fish
tissue samples will be collected in two reference areas in the Dead Creek watershed, or in a
watershed that includes industrial, commercial, residential and farming land uses comparable
to that in the Dead Creek watershed, in order to provide a basis for comparison with the Dead
Creek ecological assessment samples. One reference area will represent flowing water and
the other reference area will represent still water. The reference areas will be either Oid Prairie
du Pont Creek upstream of its confluence with Dead Creek or Harding Ditch upstream of its
confluence with Olid Prairie du Pont Creek. A qualified wildlife biologist will conduct a
qualitative evaluation of these potential reference area locations and identify the reference
areas with habitats most similar to those of Dead Creek. Results of this reference area
evaluation and selection effort will be summarized in a letter report and submitted to the
Agency for acceptance. Ecological sampling at all locations will be performed after Agency
acceptance of the proposed reference area.

Surface water, sediment, sediment bicassay, benthic organism, vegetation, crawfish and fish

tissue samples will be collected at two locations in each reference area. Benthic community
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structure will be evaluated by collecting three sediment grab samples at each sampling station.
A total of 12 benthic community structure evaluations will be done, one on each grab sample.

Each composite fish and crawfish samples will include at least five individual organisms.

Number of Sediment Bioassays 4

Number of Surface Water Samples 4

Number of Sediment Samples 4

Total Number of Analyses 8

Analyses VOCs Method 8260B
SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Number of Benthic Organism Samples 4

Number of Composite Vegetation Samples (Seeds/Stems) 4

Number of Composite Vegetation Samples (Plant Roots) 4

Number of Composite Crawfish Samples 4

Number of Composite Small Forager Fish Samples
Number of Composite Medium Bottom Feeder Fish Samples
Number of Composite Large Predator Fish Samples

4 (Whole Body)
4 (Whole Body)
4 (Whole Body)

Number of Composite Game Fish Samples 4 (Fillet)
Total Number of Analyses 32

Analyses SVOCs Method 8270C
Metals Method 6010B
Mercury Method 7471A
Cyanide Method 9010B
PCBs Method 680
Pesticides Method 8081A
Herbicides Method 8151A
Dioxin Method 8290

Each fish tissue sample will be analyzed for lipids. All sampling locations will be selected in

the field with the concurrence of the USEPA or its designee.
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11.6 Assessment of Endpoint Organisms

Information from Creek Segments B, C, D, E and F will be used to perform an Ecological Risk
Assessment (Volume 1C of the SSP). The benthic macroinvertebrate community, a warm
water fish (largemouth bass), two fish-eating birds (great blue heron and the bald eagle), a
vegetation and benthic macroinvertebrate-eating bird (mallard duck), a fish-eating mammal
(river otter) and a vegetation-eating mammal (muskrat) will be used as assessment endpoints

for the Ecological Risk Assessment.

The river otter was selected as the fish-eating mammal endpoint organism because this animal
represents a top piscivorous carnivore and the worst case situation will respect to using fish
and other aquatic life as a food source. While mink are well studied, the river otter is believed
to “... have similar sensitivity to organochlorines as mink.” (Wren, C.D., Cause-Effect Linkages
Between Chemicals and Populations of Mink (Mustela vison) and Ofter (Lutra canadensis) in
the Great Lakes Basin, J. of Tox. And Envir. Heaith, 33:549-585, 1991). Since the otter has a
greater reliance on fish and other aquatic organisms as a food source, and has a sensitivity to
organochlorines similar to the mink, it is a better choice for the evaluation of ecological risks in
the habitat found at Dead Creek.

11.7 Exposure Pathways

See Volume 1C Ecological Risk Assessment Work Plan.

11.8 Toxicity Testing or Trapping

See Volume 3 Ecological Risk Assessment QAPP and FSP.
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12.0 Pilot Treatability Test Sampling Plan

Treatability pilot tests will be conducted on wastes and sediments in order to identify any
characteristics of these materials that would prevent their treatment using off-site incineration

or on-site thermal desorption.

Stabilization treatability pilot tests will be conducted to determine the appropriate mix of

stabilizing agents needed to reduce metals and organics leaching.

Leachate treatability pilot testing will be done to determine the appropriate combination of
physical/chemical and/or biological treatment processes that are needed to achieve
pretreatment requirements for discharge to the American Bottoms POTW. Leachate from

Sites G and | is considered representative of leachate found in the fill areas.

12.1 Off-Site Waste Incineration Pilot Treatability Tests

One composite organic waste sample will be made from the waste samples collected from the
waste characterization borings instalied at fill each area (Sites G, H, I, L and N). Individual
aliquots of this sample will be sent to four RCRA/TSCA-permitted, fixed-facility incinerators for
waste profiling, material handling characterization and evaluation of the feasibility of disposing
of the waste material by off-site incineration. Current plans call for sending two aliquots to the
SafetyKleen facilities at Deer Park, Texas and Coffeyville, Kansas or to a testing location
designated by SafetyKleen. SafetyKleen in Coffeyville, Kansas is the only incineration facility
permitted to accept dioxin-containing materials from RCRA-listed processes. Two aliquots will
be sent to the Waste Management incinerators at Sauget, lllinois and Port Arthur, Texas or to
a testing facility designated by Waste Management. These four facilities are the fixed-facility

hazardous waste incinerators closest to Sauget Area 1.

12.2 On-Site Waste Thermal Desorption Pilot Treatability Tests
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One composite organic waste sample will be made from the waste samples collected from the
waste characterization borings installed at each fill area (Sites G, H, I, L and N). Aliquots of
this sample will be sent to three RCRA/TSCA-permitted thermal desorption contractors for
waste profiling, material handling characterization and evaluation of the feasibility of treating
the waste material by thermal desorption. Consolidations and bankruptcies in the
environmental services market make it unclear who has mobile thermal desorption equipment
permitted to handle PCBs and dioxin. In the past, Canonie, McLaren/Hart, SRS and Weston
had thermal desorbers designed to operate in a low-oxygen or oxygen-free mode. Research
will be done to determine who is still in the pyrolitic thermal desorption business and who has a
nation-wide permit to handle PCB and dioxin-containing materials. Contractors will be

identified to the Agency 30 days before the pilot test samples are shipped.
12.3 On-Site Sediment Thermal Desorption Pilot Treatability Tests

Sediment samples v;/ill be collected every 200 ft. in Creek Segment B and at 10 locations in
Site M to create one composite sediment sample to be used in the sediment on-site thermal
desorption pilot treatability testing. Aliquots of this sample will be sent to three RCRA/TSCA-
permitted thermal desorption contractors for waste profiling, material handling characterization
and evaluation of the feasibility of treating the waste material by thermal desorption.
Consolidations and bankruptcies in the environmental services market make it unclear who
has mobile thermal desorption equipment permitted to handle PCBs and dioxin. In the past,
Canonie, McLaren/Hart, SRS and Weston had thermal desorbers designed to operate in a low-
oxygen or oxygen-free mode. Research will be done to determine who is still in the pyrolitic
thermal desorption business and who has a nation-wide permit to handle PCB and dioxin-
containing materials. Contractors will be identified to the Agency 30 days before the pilot test

samples are shipped
12.4 Sediment Stabilization Pilot Treatability Tests

One sediment sample will be collected at the sampling station with the highest detected

organic concentrations and one sediment sample will be collected at the sampling station with

-100 -



Sauget Area 1 EE/CA and RI/FFS
Support Sampling Plan
June 25, 1999

the highest detected metal concentrations. Stabilization mix testing treatability pilot tests will
be conducted on the two samples to determine stabilant mixes that will: 1) solidify sediments
to pass the paint filter test, 2) solidify sediments to a bearing capacity of 2000 pounds per
square foot and/or 3) reduce metals or organics leaching. Stabilization mix testing will be done

by Kiber Environmental Services, Atlanta, Georgia.

12.5 Leachate Treatment Pilot Treatability Tests

Leachate treatability pilot tests will be conducted on samples collected from Sites G and | to
determine if pretreatment limits can be achieved prior to discharge to the American Bottoms
POTW. One leachate sample will be collected from Site | and one leachate sample will be
collected from Site G using the 2-inch diameter well installed at each of these fill areas as part
of the Waste Characterization Sampling Plan. As required by USACE, these wells will be
stressed so that a representative leachate sample can be collected. Pumping will be limited by
constraints imposed by leachate storage and disposal requirements. Pilot treatability testing
will be conducted by the Advent Group, Brentwood, Tennessee.
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13.0 Support Sampling Plan Data Report

The Support Sampling Plan Data Report, in table-form with corresponding figures, will be
provided to USEPA and IEPA. This report will summarize the sampling results from the EE/CA
and RI/FS Support Sampling. The results of all pilot treatability tests will be included in the
Data Report. If requested by USEPA, copies of all raw data will be provided.

All data resulting from chemical analysis of samples collected as part of this SSP will be
submitted to the Agency in an Excell-compatible electronic spread sheet that includes the

following information:

latitude in decimal degrees

longitude in decimal degrees

sample identification number

sample matrix (soil, groundwater, surface water, sediment, air)
sample depth

time and date of sample coliection

time and date of sample analysis

chemical parameters

analytical results

analysis method

detection limit

measurement units (ppm, ppb, mg/kg, etc.)
analytical result qualifiers (non-detect, etc.)
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14.0 EE/CA and RI/FS Reports

The EE/CA and RI/FS Reports will be prepared as required by the AOC and by applicable
guidance. Guidance to be used in preparing the EE/CA report is “Guidance on Conducting
Non-Time Critical Removal Actions Under CERCLA”. Guidance to be used in preparing the
RI/FS report is “Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA”. Work plans for the EE/CA Report and the RI/FS Report are included in
Volume 1D and 1E of the Support Sampling Plan.
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15.0 Project Team Organization

Solutia has assembled a skilled and experienced project team to conduct the Support
Sampling Plan and prepare the Support Sampling Plan Data Report, the Human Health Risk
Assessment (HHRA), the Ecological Risk Assessment (ERA) and the EE/CA and RI/FS
Reports. This team approach brings a wide diversity of experience and knowledge to the
project. Solutia will lead and manage the project team to implement the studies called for in
the AOC SOW.

Principal members of the Support Sampling Team (SST) and their roles are described below.

Mike Light and Bruce Yare of Solutia are the leadership team for this project. Mr. Light will be
the Project Coordinator and will be responsible for overall project quality and schedule. He will

be the primary contact for the project.

Mr. Yare will be responsible to technical project quality and will be the Project Manager for the
data interpretation portions of the project such as the Support Sampling Plan Data Report,
HHRA, ERA and EE/CA and RI/FS Reports. Mr. Yare will also be responsible for insuring the
efficient transfer of soil, groundwater, surface water, sediment and air sampling and analysis
information from the data collection contractor, O'Brien & Gere, to the data interpretation
contractor, Roux Associates. Regular project meetings will be held with Dean Palmer of
O'Brien & Gere and John Loper of Roux Associates during the data collection and data
interpretation activities in order to insure smooth integration of the two functions and facilitate
preparation of the EE/CA Report and RI/FS Report.

Kimberly Perry, also of Solutia, will be the Project Manager for field data collection activities.

Dean Palmer of O’'Brien & Gere is responsible for the team collecting the soil, surface water,
sediment and air samples and preparing the Support Sampling Plan Data Report. Lisa
Bradley of ENSR is responsible for leading the team that will prepare the Human Health Risk

Assessment. Charlie Menzie and Jerry Cura of MenzieeCura & Associates are responsible for
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the team collecting the ecological samples and preparing the Ecological Risk Assessment.
Betsy Beauchamp of Savannah Laboratories is responsible for laboratory analyses. Kathy
Blaine of Environmental Standards is responsible for data validation. John Loper of Roux

Associates is responsible for leading the team that will prepare the EE/CA and RI/FS Reports.

Mr. David E. Haverdink of O’'Brien & Gere will be the Site Safety and Health Coordinator for
the soil, groundwater, surface water, sediment and air sample collecting activities.
MenziesCura has not yet identified its Site Safety and Health Coordinator for ecological sample

collection. This person will be identified to the Agency within 30 days of submittal of this SSP.

Ms. Karen Stone of O'Brien & Gere will be the QA Officer for the soil, groundwater, surface
water, sediment and air sample collection and analysis. Dr. Nancy C. Rothman will be the QA
Officer for organic sample collection and analysis and Ms. Susan D. Chapnick will be the QA
Officer for inorganic sample collection and analysis for samples collected as part of the

ecological sampling program included in this SSP.

Internal peer review of the Human Health Risk Assessment and Ecological Risk Assessment
will be provided by Solutia employees Drs. James Sherman and Gerald Coyle, respectively.
External peer review will be provided by Jon Dikinis of Montgomery Watson and Rich Bartelt of
Arcadis Geraghty & Miller.

Technical expertise on natural attenuation will be provided by Dr. Charles Newell of

Groundwater Services.

Solutia understands that the USEPA is responsible for the Community Relations Plan (CRP)
required by the NCP and that the Agency will take the lead in community relations and public
participation activities. Solutia intends to support the Agency’s community relations and public
participation efforts and will participate as appropriate. Solutia will also facilitate meaningful
public participation through the documents that it produces. Solutia anticipates that whatever
CRP the USEPA provides will be NCP compliant and thus meet any obligations Solutia may

have relative to subsequent cost recovery actions that Solutia may pursue.
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16.0 Schedule

16.1 19 Month Schedule

The June 25, 1999 SSP contained a 19 month project schedule (Section 16.0) that consisted
of one month startup/mobilization plus 18 months of project work. An 19 month project
duration is dependent on collecting ecological samples at depositional areas in the upper,
middle and lower stretches of each creek segment during September and October 1999.

Major project elements of the 19 month schedule, and their duration, are given below:

Project Start Up/ Mobilization 1 Month

Waste, Groundwater, Soil, Sediment, Surface Water, Air and
Ecological Sample Collection, Analysis and Data Validation 11 Months

Data Report, Human Health Risk Assessment and

Ecological Risk Assessment 4 Months

Engineering Evaluation/Cost Assessment Report 2 Months

Remedial Investigation/Feasibility Study 1 Month
Total Project Duration 19 Months

A 19 month bar chart schedule is included at the end of this section. Note that the RI/FS
Report will be prepared concurrently with the EE/CA Report. The AOC allows 60 days for
preparation of the EE/CA Report and 90 days for preparation of the RI/FS Report.

16.2 26 Month Schedule
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If ecological samples are collected at the high, average and low copper concentration locations
in each creek segment, as directed by Weston on July 27, 1999, ecological sample collection
can not be done until: 1) sediment samples are collected, analyzed, validated and compiled,
2) discussions are held with the Agency to determine the appropriate concentration-based
sampling locations and 3) aquatic vegetation is fully emergent. Sediment sampling will start in
October 1998 and sample analysis, validation and compilation will finish by the end of January
2000 if the Agency approves the SSP during the week of August 16, 1999. The next ecological
sampling window after the January 2000 completion of sediment sampling, analysis, validation
and compilation is May/June 2000 when aquatic vegetation will be fully emergent. Collecting
ecological samples in May/June 2000 will extend project duration by 8 months and resuit in a

—————

total project schedule of 26 months.

Major project elements of the 26 month schedule, and their duration, are given below:

Project Start Up/ Mobilization 1 Month

Waste, Groundwater, Soil, Sediment, Surface Water, Air and
Ecological Sample Collection, Analysis and Data Validation;

Data Report and Human Health Risk Assessment 18 Months
Ecological Risk Assessment 4 Months
Engineering Evaluation/Cost Assessment Report 2 Months
Remedial Investigation/Feasibility Study 1 Month
Total Project Duration 26 Months

A 26 month bar chart schedule is included at the end of this section.
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1. Introduction

The Ecology and Environment, Inc. (E & E), Superfund Technical Assessment and Response
Team (START) was tasked by the United States Environmental Protection Agency (U.S. EPA) to
prepare a screening-level ecological assessment for the Sauget Area 1, Creek Segment F site (the site)

under the Supérfund Removal Program Technical Direction Document S05-9703-012.

The following report summarizes preliminary findings regarding potential ecological risk at
the site. This screening-level ecological assessment is based on information gathered during a site
visit on April 18, 1997. The objective of this report is to determine whether the site poses no
immediate or long-term ecological risk. or if a potential ecological risk exists and further evaluation is

necessary.
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2. Problem Formulation

2.1 Environmental Setting

2.1.1 Site Description

The site is a periodically flooded wetland, approximately 1 mile long. It is located in west-
centrai St. Clair County, Illinois, directly across the Mississippi Rive;' from St. Louis, Missouri
(Figure 2-1). The site is a drainage area for Dead Creek, which is an intermittent stream flowing
south-southwest. Contaminated runoff that flows into Dead Creek may be deposited into the site. In
order to isolate severe contamination, Dead Creek was blocked at Judith Lane, approximately 2 miles -
upstream from the site. Currently, a culvert exists at Judith Lane to allow flow during high water
events. The creek then flows through the town of Cahokia, through a series of culverts, and enters
the site area. Surface water leaves the site by outletting into the Prairie du Pont Floodway, then into
the Cahokia Chute of the Mississippi River. The site is located immediately east of a United States
Army Corps of Engineers flood control levee. The width of the flowing water on site varies with the

season. The current assessment was conducted in April, during a relatively wet time of the year.

The land use surrounding the site and Dead Creek is.a mix of industrial. agricultural,
residential, and commercial. The nearby industrial areas consist of former municipal and industrial
waste landfills, and excavation pits containing unknown industrial wastes. Several sites in the area
have been investigated and cleaned by the Illinois Environmental Protection Agency (IEPA), U.S.
EPA, and various consultants for the agencies or area industries. Railroad tracks exist to the east and
to the west of site. Access to the northern portion of the site is unrestricted. Access to the southern
portion of site is restricted by a fence to keep vehicles out, but not pedestrians. Some random

dumping of household-type waste is evident in the area.
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2.1.2 Site Assessment

On April 18, 1997, START members Damon Sinars and Donovan Robin conducted a site
investigation with U.S. EPA On-Scene Coordinator (OSC) Samuel Borries. U.S. EPA Remedial
Project Manager (RPM) Leah Evison, U.S. EPA Ecologist James Chapman, and IEPA Project
Manager Paul Takacs.

2.1.3 Sensitive Habitats
During the assessment, U.S. EPA Ecologist Chapman investigated the habitat quality found
on the site. Some of the findings are summarized below. Site features are shown in Figure 2-2 and

photodocumentation is presented in Appendix A.

The site acts as a wooded corridor for Dead Creek. The corridor ranges in width from
approximately 20 to 100 feet, and has a predominantly cottonwood overstory. The variation in
corridor width may be partially attributed to upstream flooding due to beaver dams. The trees form a
mostly closed canopy over the upstream portion of the site, but Dead Creek broadens downstream so
that the canopy only covers the bank. The vegetation is of low floristic quality, consisting primarily
of invasive and pioneer plants. This is consistent with the fact that the wetlands were drained and the
woods were cleared prior to the 1930s, and the surrounding land is highly disturbed by agriculture
and industry. However, the site does provide good quality wildlife habitat, as evidenced by its use by
the Black-Crowned Night Heron, a state-listed endangered species. Also, there are plentiful detrital
inputs (twigs, bark, and leaf litter) to the creek. which provides a substantial food base to benthic
invertebrate popuiations. One limitation to the benthic invertebrate popuiation is the lack of riffle
areas and therefore. a potential for periods of low dissolved oxygen levels. A list of species

identified on site is presented in Appendix B.

2.1.4 Endangered Species

One federally-listed threatened species is recorded in St. Clair County, the Decurrent Faise
Aster, Boltonia decurrens. The preferred habitat of the plant is alluvial prairie and marshland in river
floodplains (Herkert 1991). It is unlikely to occur on the site due to the history of extensive
disturbance. Since the species flowers in September and October, the present survey provided no

evidence regarding its p